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Annual Coal Convention Proceedings 
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he present Rheo-Equipped plants in opera- 

tion and under construction have a total 
annual capacity of 12,700,000 tons and 
range from 25 to 800 tons per hour capacity 


THESE OUTSTANDING PRODUCING COMPANIES 
ARE TODAY USING THE RHEOLAVEUR PROCESS 


Pittsburgh Coal Company Pacific Coast Coal Company 
Glen Alden Coal Company Koppers Coal Company 
Hudson Coal Company The Lehigh Coal & Navigation Co. 


The Lehigh Valley Coal Company American Smelting & Refining Co. 


Great Valley Anthracite Corporation 
American Rolling Mill Co. 


Simple and inexpensive installa- The Koppers-Rheolaveur Com- 


tions can be designed for those pany is now prepared to accept 
coals which are easily cleaned. full responsibility for the design 
Where cleaning presents a diffi- and construction of Coal Prepara- 
cult problem, Rheolaveur can be tion and Cleaning Plants of any 
elaborated to produce almost per- size or capacity to meet individual 
fect results with only a slight ine | requirements. 


crease in first cost of plant. 


KOPPERS-RHEOLAVEUR COMPANY 


KOPPERS BLDG., PITTSBURGH, PA. 


Sales Office and Laboratory Sales Office 
Coal Exchange Bldg. 120 Broadway 
Wilkes-Barre, Penna. New York City 
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163 Menzies Hydro-Separators 
Are Cleaning 10.300.000 
Tons of Coal Annually ~ 
93 in Use on Anthracite Coal 
and ‘7 0 on Bituminous 


More than 1,300 con- 
tracts designed and 
erected in the last 25 
years witness the ac- 
ceptance of Rands 
Methods of Coal Han- 
dling, Preparing and 
Cleaning. 


The Clinchfield Coal Corporation’s Tipple at Dante, Virginia, 
is equipped with Marcus Screens, Menzies Hyd ro-Separators, 
Arms Air Concentrating Tables and Arms Vibrating Screens 


325 tons hourly is the c capacity of the Menzies Hydro- 

arators at this Clinchfield Tipple (Arms 

Vibrating Screens are shown at the right; Menzies Hydro- 
Separators, in the foreground). 


4 Arms Air Concentrating Tables complete with dust collect- 
ing hoods—as installed at the Clinchfield Tipple for cleaning 
fine sizes. 


Write for Bulletin No. 117, “The Preparation of Coal for Market’”’ and Bulletin No. 110, “The RandS Method of Coal Cleaning.” 
ese interesting bulletins picture and describe RandS coal improving equipments. 


ROBERTS AND SCHAEFER CO. 


ENGINEERS and CONTRACTORS 


PITTSBURGH, PA., 418 OLIVER BLDG. WRIGLEY BUILDING, CHICAGO. HUNTINGTON, W. VIRGINIA., 514 NINTH AVE. 
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Keeping Coal Moving 
from 


FACE 


to 


VULCANS 


Vulcan Hoists have been developed by years of 
service in and around the mines and are of very 
rugged construction. 


Vulcan Hoists guard their loads and insure safe, 
efficient operation by these exclusive Vulcan fea- 
tures; parallel motion post type brakes; auxiliary 
motor shaft brake; weighted floating lever air brake 
engines; air operated clutch engines; clutch inter- 
locking rig and complete safety devices. 


Vulcan Locomotives are built by men who know the 
requirements of the mining industry from A to Z. 


The universal success of Vulcan Locomotives is due 
in a large measure to the 3-point suspension features 
of the chassis—the secret of their better service, low 
maintenance and ability to stay on the rails. 


Vulcan Locomotives are built in all types—Storage 
Battery, Trolley, Gasoline and Steam, for under- 
ground and surface haulage. 


The Vulcan Shaking Chute, applicable to all systems of mining, solves V U L C A N 
the conveying problem for thin veins. Requires less than 9-inch clear- 

ance, permitting clean operation of even a 17-inch vein. It conveys IRON WORKS 
the coal back in a steady stream as fast as it is loaded. Then it delivers Established 1859 

it without further attention into the cars 200 to 300 feet away. It is 1730 Main Street 
provided with swinging discharge chutes, swinging and extensible WILKES-BARRE, PA 
shovelers and swinging joints for the conveyor itself. Shown above J ? 
are the two main units—the drive and the chute. New York, 50 Church Street 


Chicago, McCormick Bldg. 


Make your mines 100% Vulcan. Details on request. 


VULGAN 
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Dry Clean 300 ons of Coal Per Hour 


trom 6" to Dust 


On a Single Table Without Pre-sizing 


Re-treatment table for elimination of coal from refuse 
an important feature. 


Less coal breakage and degradation because sizing 
and screening are unnecessary. 


Elimination of mechanical dust collection systems— 
as well as expensive mechanical dryers, heat dryers, 
filters, settling tanks and other auxiliary equipment. 


Plants contracted for within the last year in the 


United States and England have a daily capacity of 
12,000 tons per eight hours. 


Large capacity within small space necessarily means 
low construction as well as operation costs. 


Testing Plant and Engineering Office at St. Benedict, Pa. 


St. Benedict, Penna. 
2007 Graybar Building, New York 


@-" Mining Machinery Corp 
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Skinny Finds It’s Easy to Cut on the Level 
with the Jeffrey 29-C Arcwall 


Skinny: By Golly, there’s the same D——— slant Skinny: No matter how crooked the track is then 


in the cutter bar as was on that machine th tie: , 
at the Sulphur Ball mine where I got e machine is on the level. Reminds 


canned. Course I had to leave a bum me of a Wisecrack my maw spilled when 

top. ; I was a kid. She lost her pocket book, 

Bill: You ain’t seen nothin’ yet; come on, I'll said she left it on the piano, an’ when 

show you a little hickey on this Jeffrey she came back it had went. Pa was one 

Arcwall that will make the motor level of these here Smart cusses an’ ast her 

it up. if she thought the piano stole it, an’ maw 

Skinny: On the level? came right back an’ said “Naw it’s a 
Bill: Yes, level. upright piano.” 


The 3-point suspension and other features of the Jeffrey 
29-C Arcwall are completely described in Catalog No. 
475-C. Other Jeffrey Coal Mine Equipments are also 
described in this book. May we send you a copy? 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES 
New York Pittsburgh Chicago Salt Lake City 


Philadelphia Scranton, Pa. Charleston, W. Va. Denver Birmingham 
SALES AND SERVICE STATIONS: 

Pittsburgh, 600 Second Ave. Terre Haute, Ind., 319 Charny, -. Winchester, Ky., 122 N. Main a 

Scranton, 122 Adams Ave. Salt Lake City, 153 W. ea South St. 


Jeffrey Mfg. Co., Ltd. of Canada: Head Office, Montreal—Branch Office, Toronte—Service Station, 219 Ninth Ave., W., Calgary 


JERFERE COAL MINE 


EQUIPMENT 
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JOHNSON 
CAR REPLACERS 


In general use by Railroads, 


Mines and Contractors 


LEFT HAND RIGHT HAND 


Straddle the rail—need no spikes, Bring rails to gauge during re- 
clamps or fasteners placement 

Rest on rail both front and rear aa ; 

Distribute the load on the rail, not 


Adjust themselves to different one or two ties 


heights of rail 
Form a friction grip with rail Made of open hearth cast steel, 
during operation properly annealed 
Range T-rail Capacity Throat opening Weight each 
Type M for rail up to 45 lbs. if not over 3% in. high 20 Ton Locomotive 2 _~=inches 30 
Type C for rail up to 665 Ibs. if not over i in. high 30 Ton Locomotive 2% inches 60 
Type B_ for rail up to 80 lbs. if not over 5% in. high 50 Ton Locomotive 3% inches 110 
Type A_ for rail up to 100 lbs. if not over 5% in. high 80 Ton Locomotive 314 inches 145 
Type Z for rail up to 120 Ibs. if not over ru in. high 100 Ton Locomotive 3% inches 165 
Type AA for rail up to 120 Ibs. if not over 644 in. high 200 Ton Wreck Outfit 3% inches 260 


Wrecking 


Frogs Rerailers 


THe JOHNSON WRECKING FROG Co. 


1012 Ulmer Building 
.Cleveland, Ohio 
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Jeffrey 35-B Shortwall Coal Cutter (Permissible Equipment) 


Government Approved 


The Jeffrey 35-B Shortwall Coal 
Cutter and its Handitruck, shown 
above is of Government Approved 
Construction, permissible for use 


in gaseous mines. 


The Government Approval Plate which appears on 
Jeffrey 35-B Shortwall Coal Cutter. This equipment is the same as that 


Why Jeffrey 35-B Shortwalls used in the standard Jeffrey 35-B 


are Preferred Shortwall Coal Cutter, except that 
1—Centralized Control at left re 
makes all electrical parts are completely 


machine possible. 


enclosed and sealed to protect them 
2—Fewer Gears Than Any Other Shortwall B 
larger and stronger parts—easy and from contact with gas. 


proper lubrication. 


3—Power Available on Both Rope Drums 


at the Same Time—Drums independently 
operated and may be operated simul- If you have a gaseous mine it will 
taneously, each has variable speed con- 
trol. Quick sumping and handling of be w orth your while to investigate 
machine. 

4—Power Operated Handitruck — self-pro- this safety feature of Jeffrey 35-B 
pelling—tilting frame mounted on _ turn- 
table saves time loading and unloading. Shortw all Coal Cutters. 


The Jeffrey Manufacfuring Company 
958-99 North Fourth Street, Columbus, Ohio 
BRANCH OFFICES: NewYork Philadelphia Pittsburgh Scranton, Pa. Charleston, W.Va. Chicago Denver Salt LakeCity Birmingham 
SALES AND SERVICE STATIONS: Pittsburgh, 600 Second Avenue Scranton, 122 Adams Avenue Terre Haute, Ind., 319 Cherry Street 


Winchester, Ky., 122 North Main Street Salt Lake City, 153 West Second South Street 
Jeffrey Manufacturing Company, Ltd., of Canada, Head Office, Montreal; Branch Office, Toronto; Service Station, 210 Nimth Avenue W., Calgary 


JEFFREY 
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15 Years 


The turbo-blower shown above, rated 
at 30,000 cubic feet per minute at 16 
pounds pressure when running at 
3,450 r. p. m., was installed in the 
smelter of the Anaconda Copper 
Company at Anaconda, Mont., in 
1914 and has been in continuous ser- 
vice for 15 years. 

The record of this unit is just 
another example of Ingersoll-Rand 
reliability. In 1928, after 14 years of 
operation, it was considered worth 
while to install a new 2,500-hp. syn- 
chronous motor to adapt the blower 
to electric drive. The unit can be 
changed back to steam drive if desired 


of Service 


by removing a “dummy” shaft that 
passes through the turbine and re- 
installing the steam turbine rotor. 


By conversion to electric drive, the 
speed was increased to 3,600 r. p. m., 
and the capacity to 35,000 cubic feet 
per minute. Regulation is accomplished 
by means of a constant-pressure regu- 
lator controlling a butterfly valve in 
the blower intake line. Formerly, with 
turbine drive, it was regulated by 
varying the speed. 


Why not let the Ingersoll-Rand 
Company handle your blower prob- 
lems? 


Ingersoll-Rand 


11 Broadway, New York City 


Branch Offices 
or Distributors 


in Principal Cities 
the World Over 


R-1857 
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A Low Sear 


Joy Loading is now available for low seam mining. 
The new 7-BU Loader is only 40 inches high when 
operating at the face. The Joy Patented Gathering 
Mechanism is the same as on all Joy Improved Type 
Loaders. The new Joy is built in standard cater- Pe. 
pillar track gauge—36-inch to 48-inch and can be 


Guaranteed to load 2 


furnished with 250-500 volt D. C. and 220-440) A. C. tons per minute, the Joy 
° ° -BU brings to low 
electrical equipment. As on all Joy Loaders opera- seam 


proven benefits of Joy 


tions are controlled by a single operator. mechanical loading. 


thee ot difference in the new loader lies in the unique 


flexed through an arc of 


45 degrees from center Conveyor. The discharge end can be instantly flexed 


line on either side and 
can be raised from 40 


can be raised from 40 through an arc of 45 degrees on either side of the 
oe machine for discharging into pit cars or conveyors 
Flexibility 
This is made possible by a single strand, universal 
link, roller flight conveyor which conforms to any 
flexed position of the conveyor trough. This mod- 
ern machine opens new opportunities for mechan- 
ization for low seams. Investigate its possibilities 


for ultimate economy in low vein mining. 


THE JOY MANUFACTURING CO. 


FRANKLIN, PENNA. 


Zov Loader >) 
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Coal 


plus 


Preparation 
=PROFIT! 


HE Hum-mer process of coal preparation is being used in 

rescreening plants, in washeries and dry cleaning, in gas- 
producing plants, and for removing slack—all with greater profit 
for the producer. Send for the book, ‘‘ Screening for Profit.”’ 


THE W. S. TYLER COMPANY, Cleveland, Ohio 


Manufacturers of Woven Wire Screens and Screening Equipment 


HUM-MER Electric SCREEN 
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Above: General 
view of Link-Belt— 
Simon- Carves 
washery ,andrecov- 
ery system. Note 


HE complete adoption of the 
Link-Belt—Simon-Carves Coal 
Cleaning System by the coal mining 
industry, has been still further speeded 
by the new Simon-Carves plant built 
for the Jones & Laughlin Steel Corpora- 
tion, to prepare Pittsburgh coal for 
use in by-product coke ovens. 


While only recently put into service, 
definite results in continuous operation 
have already been established. In the 
first four months, over a quarter million 
tons of coal were washed, with a reduc- 
tion in ash and sulphur content surpris- 


LINK-BELT COMPANY 


ingly near a specific gravity separation. 


The washed product is of such size as 
to lend itself readily to further crushing 
and mixing before charging into ovens. 


The Link-Belt—Simon-Carves System 
is the solution for the industry’s prob- 
lem of coal cleaning. Washing simul- 
taneously all sizes—small egg, stove, 
nut, pea, and slack—in a single unit, 
and in capacities up to 150 tons per 
hour in each unit, this system presents 
possibilities in the cleaning of bitu- 
minous or anthracite coal that are 
entirely new to the industry in America. 


3614 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 


CHICAGO 


LINK= 


300 W. Pershing Road 


13 


Link-Belt-Simon-Carves System 
in the Pittsburgh District 


BELT 
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simplicity. 
Below: Close up 
| : view of top of 
wash box. 
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Announcement 


to the 
Coal 


Industry 


FATRMONHE 


rum Fairmont Mining Machinery 
Co. has been licensed by the Pennsyl- 
vania Mining Machinery Corporation 
to negotiate the sale of Peale-Davis Coal 
Cleaning Tables, and to contract for the 
design, manufacture, and erection of 
complete Peale-Davis Pneumo-Gravity 


Systems dry cleaning plants. 


Our arrangement with the Pennsyl- 
vania Mining Machinery Corporation, 
coupled with our complete line of Coal 
Handling and Coal Preparation equip- 
ment puts us in a position to offer the 
Coal Mining Industry a Complete 
Service. 


If you have a coal cleaning problem to 
be solved, or a new tipple to be built, it 
will pay you to consult our engineers. 


Mining Machinery Company 
FAIRMONE.BQWESE VERGINEA 
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" MYERS~WHALEY 


SHOVELING MACHINES 


“CTThe All-around Loaders 
for Underground Work" 


A MYERS-WHALEY SHOVEL 


was in operation at the Mining Congress Exposition at Cincinnati in May. 


This is the machine that has made possible the economical and speedy Brushing of Entries, 
Loading of Roof Falls, Opening up Old Workings, Grading of Haulage Ways, etc., and has 
set the pace in Loading Coal in Entry Driving, also in Hard Rock Tunneling, etc. 


To quote from papers given at the show—Mr. L. E. Young, of the Pittsburgh Coal Com- 
pany, in his review of mechanization to date, in speaking of the first Myers-Whaley Shovel 
installed in 1908, said: “This type of machine has survived to date and therefore its introduc- 
tion may be taken as a real event in the history of Mechanical Loading.” 


Mr. L. B. Abbott, of the Consolidation Coal Company, in his paper said in speaking of 
their No. 205 Mine: “Attempts to work this section by hand proving unsuccessful, it was 
decided to use mechanical means” * * * “Three Myers-Whaleys were purchased for this pur- 
pose” * * * “which are double shifted, loading slate in the day and coal at night.” 


e“TVERS ~ WHALEY COMPAWY, Knoxville. Tenn. 


Manufacturers of Underground Loading Machines for Over 1/9 Years —~ 
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Recommended practice for 


Coal Mine VENTILATION* 


LEGEND OF VENTILATION SYMBOLS 


INCOMBUSTIBLE STOPPING 


CANVAS STOPPING 


An excerpt from 


ARTICLE V, SECTION 504: 


* * * The construction shall comply with Sec- 


tion 500 of this Article. 


The following table shall be used as a guide for 
maximum allowable velocities: 


Allowable Velocity 
Dist. of Travel (feet) (feet per min.) 

100 to 500 2000 

500 to 1000 1400 
1000 to 2000 1000 
2000 to 4000 700 
4000 to 8000 500 
8000 to 12000 400 
12000 to 16000 350 
16000 to 22000 300 

SECTION 505. 


No new shaft, opening or other radical change in 
the ventilation system shall be made in a mine while 
employees, * * * 


“Approved March 15, 1929 
Ventilation Committee 
Coal Mining Branch 
National Standardization Division 


Price, 25c 
The American Mining Congress 


841 Munsey Bldg. 
Washington, D. C. 


American Mining Congress 


Definitions. 

PART II..... Ventilation Map. 

PART III....Supervision and Respon- 

- sibility. 

PART IV....Reports. 

Intakes and Returns. 

PART VI....Overcasts, Stoppings, Doors 
and Brattices. 

PART VII... Air. 

PART VIII.. Safety Lanips. 

PART IX....Fans. 


PREAMBLE—For the safety of the men 
underground, and the efficiency and economy to be 
gained by the use of the proper expedients and equip- 
ment, the following are offered as recommended 
practices to be employed in the ventilation of coal 


mines in the United States of America: 


ic the introduction to the code 


Other standards of the Coal Mining Branch, 
National Standardization Division, American 
Mining Congress: 


Underground Power Transmission and 
Power Equipment. 


Underground Transportation 
Mine Drainage 

Outside Coal Handling Equipment 
Wire Rope for Mines 

Ladders and Stairs for Mines 


Sold separately or in the Handbook of Standard 
and Approved American Coal Mining Methods— 
Practice and Equipment at the combination rate 
with the Mining Congress Journal of $5.00. 


PERMANENT Contents 
WOOD OR 
4 
CURTAIN 
RATTICE 
BRA ICE 
REGULATOR 
OVERCAST OR UNDERCAST 
DIRECTION OF AIR CURRENT eee 
MINE VENTILATION 
THe AMERICAN MINING CONGRESS MARCH 15, 1929 
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—and they did cut ther costs! 


HEY had to reduce 
production costs 


—they submitted the 
problem to a Linde 
Service Engineer 
—and they did cut 
their costs—over 
jj. twenty per cent. 
= N Linde Process 
Service can help 
you too! 


Use The Best of Everything | - 
for Oxwelding and Cutting 


LINDE OXYGEN 
The Linde Air Products Co. 


Frest-OLite 
Dissolved Acetylene 
The Prest-O-Lite Co., Inc. 


Apparatus and Supplies 
Oxweld Acetylene Company 


UNION CARBIDE 
Union Carbide Sales Company 


UNION CARBIDE AND CARBON CORPORATION 


General Offices UCC Sales Offices 
30 East 42nd Street, New York, N.Y. In principal cities of the country 


64 Linde Plants—45 Prest-O-Lite Plants—154 Oxygen Warehouse Stocks—138 Acetylene Warebouse Stocks—38 Apparatus Warebouse reels 
—235 Carbide Warehouse Stocks 
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Increasing the sale 
and uses of Copper 


MEMBER 
COMPANIES 


MINING 


The American Metal Co., Ltd., 
61 Broadway, New York 
American Smelting Co. 
120 Broadway, New Y 
Anaconda Copper Co. 
25 Broadway, New York 
Arizona Commercial Mining Co. 
50 Congress St., Boston, Mass. 
Wraden Copper Company 
120 Broadway, New York 
Calumet & Arizona Mining Co. 
Calumet, Mich. 
Calumet & Hecla Consol. Copper Co. 
12 Ashburton P1., Boston, Mass. 
Chile Exploration Company 
25 Broadway, New York 
Greene Cananea Copper Co. 
25 Broadway, New York 
Inspiration C oy Copper Co. 
25 Broadway, New York 
Isle Royale Copper Company 
12 Ashburton Pl., Boston, Mass. 
Kennecott Copper Corporation 
120 Broadway, New York 
Magma Copper Company 
14 Wall St., New York 
Miami Copper Company 
61 Broadway, New York 
Mother Lode Coalition Mines Co. 
120 Broadway, New York 
Nevada Consolidated Copper Co. 
25 Broad Street, New York 
New Cornelia Copper Company 
Calumet, Mich 
Nichols Copper Company 
25 Broad Street, New York 
Old Dominion Company 
99 John St., New York 
Phelps Dodge Corporation 
99 John St., New York 
Ray Consolidated Copper Co. 
25 Broad St., New York 
——_ Denn Mining Corporation 
20 Broadway, New York 
c aan Verde Copper Company 
1i1t Broadway, New York 
Unned Verde Extension Mining Co. 
244 Broadway, New York 
Utah Copper Company 
25 Broad St., New York 
White Pine Copper Company 
12 Ashburton P1., Boston, Mass. 


IGHT years ago the leading American 
producers and fabricators of copper 
organized the Copper and Brass Research 
Association. Its function was to regain 
markets lost when Copper was withdrawn 
from the field of commerce during the 
war, and to find new fields for its uses. 
During the eight years of its existence, 
the Association has formed contact with 
approximately 100,000 plumbing con- 
tractors, sheet-metal workers and other 
handlers and users of Copper, 
and Bronze. 


Brass 


It has conducted research into scores 
of consuming industries and has, in co- 
operation with its member companies, 


worked out many technical problems 


having to do with the proper application 
and uses of Copper and its principal 
alloys, Brass and Bronze. 

It has published millions of advertising 
messages in the leading. national maga- 
zines, daily newspapers and the trade and 
technical press. 

The Association invites individuals and 
companies to bring to it any technical 


questions concerning these metals with 
which they are confronted. 


MEMBER 
COMPANIES 


FABRICATING AND 
DISTRIBUTING 


The American Brass Company 
General Offices, Waterbury, Conn 


American Smeiting & Co. 
120 Broadway, New 


Anaconda Copper Mining Compan 
25 Broadway, New Yor 


Bridgeport Brass Company 
East Main St., Bridgeport, Conn 


Chase B: Co., Inc. 
Waterbury, 


T.E. Conklin Brass & 
54 Lafayette St., New 


Dallas B: & 
820 Conger co 


Foster Wheeler Corp. 
165 Broadway, New York 


Cc. G. Com 
2850 Second Ave. 


Mueller Com 
Decatur, 


The National Brass & Copper Co. 
Lisbon, Ohio 


Inc. 


Pittsburgh, Pa. 


New En Brass Com 
Park St., Taunton, — 


Seymour, Conn. 


The New J Wire Cloth 


The J. M. & L. A. Osborn Com 
1541-51 East 38th St., Cleveland, O. 


The Machinery Co. 
Sandusky, Ohio. 

Rome Brass & Copper 
Dominick & Bouck Sts., Rome, N. ¥ 


Bedford Copper Co. 
267 West Water St., Taunton, Mass. 


Wolverine Tube Co. 
1411 Central Ave., Detroit, Mich. 


MANAGER 
COPPER & BRASS 
RESEARCH ASSOCIATION 
25 Broadway, New York 
Midwestern Office Canadian Office Pacific Coast Office 
Landreth Building 67 Yonge St. Architects Building 
St. Louis, Mo. Toronto, Ont. Los Angeles, Calif. 
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e Universal 


Shaker Loader 


June, 1929 


an 


TRADE MARK 


K Swivel Joint 
4 in Pan 


SM Pan to DuckBill 
RQ taking skip off 


the rib 


PLAN VIEW OF TYPICAL OPERATION 


Universal in Its Application 


HE Universal Shaker Loader when at- 

tached to a Shaker Conveyor, is adaptable 
to any mining condition. 
terial, coal or rock, in seams of a height of but 
24 inches and on pitches ranging from minus 
5 per cent to plus 50 per cent. The maximum 
lateral clearance required is but 36 inches, thus 
permitting closer spacing of timbering than any 
other coal loading machine. It will work suc- 
cessfully where the maximum timbering (even 
lagging) is. required. 
development work, advance rooms and recover 
room and entry pillars; or it can be used where 
the modified long-wall face method is employed. 


It will handle ma- 


It will drive its own 


Simple to Operate and Easily Maintained 


"T HE Universal Shaker Loader is simple 

and sturdy in construction, requiring a 
minimum of maintenance expense. The opera- 
tion is likewise very simple requiring but mod- 
erate physical effort. 
laborer can be trained to use the “Duckbill” 
successfully in a few hours’ time. 


Any competent mine 


(Address the Company or any of our Distributors) 
ELEVEN PATENTS GRANTED AND PENDING IN U.S. A, CANADA AND EUROPE 


Conveyor Sales Company, Inc., 


299 Broadway, New York 


C. H. McCullough Engineering 
Co., Oliver Bldg., Pittsburgh. 
Pa. 


ROCK SPRINGS LOADER CO. 


Rock SPRINGS 
WYOMING 


Sole owners and 
manufacturers 


Peacock Brothers, Ltd., 
Montreal, Canada 


The Vulcan Iron Works Co., 
Denver, Colorado 
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The Nolan Rotary 
Dump. 


Nolan Automatic 
Safety Bumper-Stop 
Feeder. 


Increasing 


SPEED, CAPACITY and LUMP 


ANDLING equipment that increases speed, capacity and lump increases 
the capacity of your mine and the quality of your output. Tremendous 
investments are sometimes made to bring just these results. All that may be 
necessary at your mine is the efficient, simple and strong pair shown above. 
The ROTARY DUMP operates easily and safely with less labor; various 
types of cars may be dumped; cars need not be uncoupled; they are dumped 
singly or in tandem; the sturdier solid body cars with their greater capacity 
may be used; coal degradation is greatly reduced as the motion of the dump 
pours the coal gently on a deflection plate. Operation is extremely sure and 
simple mechanically, and little power is consumed. 


The Nolan Automatic Safety BUMPER-STOP FEEDERS are the 


latest and best development of feeding devices. They are safer and surer. 
O They catch the car on the one place designed to withstand bumps—the bumper! 
They allow the handling of long, heavy trips without injury to cars even 


PATENTS where axles are weak. Grades need not be changed. Operated either auto- 
matically or by hand they speed operations safely at shaft bottoms, with 
cradle, rotary, crossover or kick-back dumps or at the head or foot of inclines. 


Ask us more about these 


Write for book'lets describing 
these or other automatic 


feeding devices Installation of these Nolan devices is not expensive. 


Send for descriptive booklets. 


THE MINING SAFETY DEVICE CO. 


BOWERSTON, OHIO 


7” - = 
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MPORTANT 
DISCLOSURES 
ONA NEW TYPE 
DISC: CLOSURE 


Positively locked by a spring of 
square cross-section, this new 
type disc-closure cannot be dis- 
lodged by accident—yet when 
desired it can be removed in a 
moment with no other tools than 
a simple rod to compress the 
spring. 

Bolts, which constitute a hazard, 
and which require a wrench for 
removal, and projecting caps, 
which are liable to breakage, are 
eliminated. Safe, sure, simple 
and effective, the Hockensmith 
Dise-closure is a real contribution 
to the cause of efficient haulage. 
When you’re in the market 
for mine-car equipment—let 
Hockensmith quote. 


EFFICIENT 
HAULAGE 


Penn, Pa, Long Distance Phone, Jeannette 700 


SALES REPRESENTATIVES 
Huntington, W. Va.—Huntington Supply A Equipment Co. Knoxville, Tenn.—Webster & Co. 


Clarksburg, W. Va.—Mr. Norman Strugn 


Chicago, Ill.—W,. W. Baker, 140 So. Dearborn St. 


“tah 
: 
CASA 
ji MINE CAR 
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CARNEGIE MINE TIES 


will efficiently and economically 
answer your track problems 


Efficient—C arnegie Copper Steel 
Mine Ties are furnished in a number 
of styles, with single or double locking 
clips as you may prefer. The clips are 
riveted to the tie and cannot get lost. 
A hammer blow is all that is necessary 
to firmly secure the rail, automatically 
true to gauge. No special tools or fit- 
tings are needed. Their shallow depth 
adds several inches of headroom—an 
important item in low seams of coal. 


Although light in weight, Carnegie 
Ties are extremely strong. The broad 
foot, together with the wide bearing 
surface and center groove, tend to pre- 
vent the tie from sinking into soft 
bottom. 


Economical—In coal mines where 
floors are damp, the life of wood ties 
is exceedingly short. Very dry floors 
are also destructive, causing dry rot. 
Ordinary steel ties last for a longer 
period under these adverse conditions, 
but corrosion finally ends their useful- 
ness. Carnegie Ties are made of 
Copper Steel. Copper resists rust and, 
when added to steel, greatly retards 
corrosion. Thus a much longer life is 
assured than ordinary steel ties can 
give—extra service without additional 
cost te you. The ease with which they 
are laid, involving a minimum of labor, 
is another economical feature. 


Descriptive Booklet on Request 


1973. 


CARNEGIE STEEL COMPANY 


CARNEGIE BUILDING—PITTSBURGH, PA. 
Subsidiary of United States Steel Corporation 
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Time Tells 
the Truth! 


when the McKee Glass Company 
moved from another city to 
Jeannette, Pa., they equipped their 
new factory with Byers Pipe. 
Extensions and alterations of the 
lines have been called for now and 
then. Minor repairs have been 
required. But replacement of the 
installation as a whole has never 
been necessary. 


The McKee Glass Company has 
made good pressed and cut glass 
tableware, lamps, electroliers, 


40 Years Ago— 


cooking dishes, and the like 
since 1853. 


It was but one application of a 
general policy and belief when 
they chose Byers for their piping 
requirements and adhered to that 
choice from first to last. Cheaper 
pipe could be had, but sterling 
quality is worth what it costs, in 
pipe as in glassware. 


The McKee Glass business now 
occupies buildings which cover 
fifteen acres of ground and em- 
ploys six hundred men. 


An investigator for the A. M. Byers 
Company, visiting the Jeannette 
plant lately wrote: 


“Parts of their pipe installation 
are forty years old and still in ser- 
vice. They showed me Byers Pipe 
in their yard which has been in 


| 


Factories of the McKee 
Glass Co., Jeannette, Pa., 
makers of fine glass table- 
ware and fountain glass- 
ware. 


use twenty-five years and which 
they Oe to cut and use again.” 
Byers has always remained the 
standby for all pipe uses about the 
works and the company officers 
declare themselves highly satisfied 
with their freedom from pipe an- 
noyance ever since the first Byers 
installation forty years ago. 


A. M. BYERS COMPANY 
Established 1864, Pittsburgh, Pa. 
Distributors in all Jobbing Centers. 
Write for Bulletin 38, 
giving complete cost 


analyses of a variety of 
piping systems. 


GENUINE 


WROUGHT 


RS PIPE 


IRON 
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For Hard Service 

Under 
And Above Ground 


NACONDA Troiley Wire is used in 

many of the country’s leading mines be- 
cause engineers in charge of operation know 
that it can be relied upon to give dependable 
service under and above ground. Remark- 
ably tough, strong and durable, Anaconda 
Copper Trolley Wire will insure uninter- 
rupted haulage service. 


ANaConpA For permanent lines, where service conditions 

ka require the use of wires possessing maximum 
durability, attention is called to Hitenso “A” 
and Hitenso “C"—proved by exacting tests to 
last from two and a half to three times as long 


Other Anaconda Products 
Used in Mining Operations 


Copper Wire as wires of hard drawn copper. 
Solid Stranded Hi “A” ho 
itenso meets the physical requiremen 

of the A. S. T. M. Specifications for Medium 
pyaar Ser Ber Strength Bronze and exceeds the required con- 

Braid Covered ductivity by 15 %. Hitenso“C” meets the same 


Varnished Cambric Covered requirements for High Strength Bronzeand ex- 


Copper Bus Bars ceeds the conductivity requirements by 15%. 1; 
in B 
Six wire mills offer a countrywide service 
Tobin Bronge for unequalled for promptess and dependability. 
Pump Piston Rods Bulletin B-11 describes the physical charac- 
Tho teristics of Anaconda Trolley Wire. Free to i 
also directed to Everdur Metal as Engineers on request. 73 
particularly suitable for engineering 
purposes. It combines the strength ANACONDA WIRE & CABLE CO. 
of steel with high resistance to cor- a 
rosion, and is available in the form General Offices: 25 Broadway, New York 
of rods, plates, sheets, wires, pipes, Chicago Office: 111 West Washington Street 
tubes and hot pressed parts. 


Exclusive Selling Agent for Wire and Cable Products of 
THE AMERICAN BRASS COMPANY 


ANACONDA WIRE PRODUCTS 


ANACONDA 
wea, =— == 
| 
| 
| 
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Another Big REASON WHY—for the 
Goodman Safety 


Gathering Locomotive 
in Gassy Mines 


This accomplishment is made possible by the New Goodman 
TONGUE-and-GROOVE FITTING OF COMPARTMENT COVERS. 


Electrical Parts—Compbletely Enclosed 
—are just as Fully and Easily ACCES.- 
SIBLE as are those on the “open” type 
of Reel-and-Trolley Gatherers. 


For Example: The Controller— 
TONGUE ON COVER 


GROOVE INCASE 


FULL AND FREE ACCESS 


MACHINED TO\FIT CLOSELY 


WHEN COVER\IS SHUT 


ONE COVER OPENED 


BY SWING TO LeFT 
AFTER REMOVAL OF 


PADLOCK AND WITH- 
DRAWAL OF ONE 
HINGE PIN 


TO ENTIRE INTERIOR 
OF COMPARTMENT 


ONE COVER CLOSED 


HINGE PINS LOCKED 
TOGETHER AND TO 
ARIB OF THE COVER 
BY A SINGLE 
PADLOCK. 


NO BOLTS 
NO TOOLS 


TONGUE -AND-GROOVE 
JOINT PREVENTS 
POSSIBILITY OF 

ESCAPE OF SPARK 
OR FLAME FROM 
INSIDE TO IGNITE 
GASES OUTSIDE 


COVER MAY BE 
COMPLETELY 
REMOVED BY 
DRAWING BOTH 
HINGE PINS 


HINGE PIN 


GOODMAN STANDARD CONSTRUCTION — for Motors, Controllers, Reel 
Collector Rings, Fuse, Switch, Overload Relay and Contactor Compartments. 


Quick Access Saves Time and Encourages Proper Maintenance 


The Tongue - and - Groove 
Joint cannot be opened by 
any possible distortion due to 
an internal explosion. 


TWO OLD METHODS—BOTH NOW OBSOLETE 


FLAT FLANGE COVER CYLINDRICAL COVER 
Held by 17 Bolts Removed by lifting off 


The Flat Flange Bolted Joint (old standard 


method ) opens if the cover is YUU 


even slightly lifted, as by an 4 
internal explosion when even 

one of the many bolts is loose 

or missing. 


Book H-290 covers this Safety Locomotive and 
its many features. 


Write for it. 


OODMAN 


G 


(99) 
MANUFACTURING 


COMPANY 
HALSTED ST. at 
CHICAGO --- ILL. 


Locomotives - Loaders - Coal Cutters 


PITTSBURGH—HUNTINGTON, W.VA— ,UTAH 


= 
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ERE are true mine grids—they outlast eight to 

ten ordinary grids used in mine service. They 

are made of Homanite, a special steel alloy, which 

fits them to withstand the usual sources of failure of 

grids in mine service such as excessive vibration, 

dampness, sudden change of temperature and 
general rough handling of equipment. 


Every electrical mining machine depends upon 
grids. Locomotives, cutting and loading machines, 
hoists—all represent a heavy investment that should 
be protected. With good grids armature roasting is 
prevented and controllers and gears, as well as 
mechanical parts, are protected. Machines are kept 
in operation and overtime repair costs reduced. 


How great a proportion of your electrical repair 
costs is chargeable to grid failures? 


THE POST-GLOVER ELECTRIC CO. 


215 WEST THIRD ST., CINCINNATI, OHIO 


Write for further details and ask about our 
90-day free trial offer. 


Post-GLover Grips 


More tons - 
less repaits- 
PG otids 


( 


HOW THEY SERVE— 


One mine reports 50% reduction in 


armature burn-outs since installing 
P. G.s 


One W. Va. Co. reports cost of $20,000 
a year to maintain cast grids for one 
year on about 100 locomotives. 
P.G.s. installed for test purposes 
required no repairs whatever. 


As rapidly as cast grids wear out one of 
the larger coal companies in Penn- 
sylvania replaces them with P.G. 
Homanite Steel Resistance Grids. 


Five or six years not unusual life. 
One discovered in 1928 that had been 
in continuous operation since 1915. 


Another set in service since July, 1918, 
and still going strong. 


| THE MINING CONGRESS JOURNAL 27 
ye 8 
(¢. ( | 
| 
We. | 
@ | 
icf | 
@ fo tc 
t 
| 
wa 
| 
| 
| 


28 THE MINING CONGRESS JOURNAL 


Diesel-Angle Air Compressor supplying air to drive a rock 


tunnel. 


Sullivan Water Drifters are shown at the right 


a new factor in 


low minting costs--- 


~~ Diesel-Angle Air Power 


Oil power hurls a challenge to electricity and 
steam—in the Diesel-Angle air compressor. 


Leading mines operating under widely varying 
conditions are installing these new air power 
plants—which team the savings of Diesel 
power, with the economies of Balanced Angle 
Compressors. 


Each Diesel-Angle plant consists of a com- 
pressor and engine exactly matched, and de- 
signed by specialists. Balanced Angle design 
makes direct connection simple, and insures 
dependable service. 


Diesel-Angle advantages include: 
1. Operating economy notable, compared 
with other forms of drive. Fuel, water, 
attendance and fixed charges are lower. 


2. Low first cost and simplicity, particularly 
in isolated or remote locations. The 
compressor is connected to the engine by 
a flexible coupling—easily connected, or 
disconnected when desired. 


3. Adaptability and Mobility. The com- 


pressor and engine may be easily moved 


arately or resold readily. The com- 
pressor may be run by electric motor 
subsequently, if desired. 


4. No idle time. Convenient “hookups” 
enable the oil engine to run pumps, gen- 
erators, or other equipment when air 
power is not needed. 


Sullivan Diesel-Angles are saving money for 
their owners, in the mountains of British 
Columbia, the desert country of Nevada, the 
Nova Scotia Woods, the Black Hills, in the 
California Sierras, etc. 


They are built in capacities from 300-2550 cu. 
It. per min. 


Any Angle Compound Compressor can be 
driven by belt, or by direct connection to 
motor, or oil, or steam engine. Booklet 3783-L 
describes Diesel-Angle operation. For general 
information on Angle Compound Compressors 
send for Catalog 3783-J. 


SUELTI VAN 


Boston Pittsbureh SULLIVAN MACHINERY COMPANY Duluth —_E! Paso 

4 


London Paris 


Sydney Santiaga 


June, 1929 


Send for this new 
picture book, 
No. 8§3-L 


Sullivan Air Compressors are 
made in many sizes and types, 
both stationary and_ portable 
units, to suit all metal and coal 
mine requirements. Catalogs de- 
scribing mine car compressors, 
portables or single stage belted 
or direct connected stationary 
machines will be sert cn equest- 
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PER AATIN 


N low veins or where conditions make rapid working imperative—in 

such places Lorain Sectional conveyors are opening up coal that has 
been inaccessible or impractical to work under slower development 
methods, as well as rendering more economical, workings that were 
already started. These conveyors are unusually low—they are efficient 
and they are easily handled. Used with Langham Jacks for roof control 
and Lorain mine cars for haulage they make a combination that is difficult 


to surpass. Let us study mendations and give 
your problem—we will 


quotations. 
be glad to make recom- 


The Lorain Steel Company 


General Offices: 545 Central Avenue, Johnstown, Pa. 


SUBSIDIARY OF 


ra! iz. UNITED STATES STEEL CORPORATION + 


Quality 


le 
PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: oy 

AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILurnotrs STEEL COMPANY THE LorAIN STEEL COMPANY 

AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE Fence COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRon & R. R. —— 
AMERICAN STEEL AND Wire COMPANY FEDERAL SHIPBUILDING AND Dry Dock COMPANY NATIONAL TUBE COMPANY UNTVERSAL PORTLAND CEMENT COMPANY 


Pacific Coast Distridutors—United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. Export Distributors—United States Steel Products Company, New York City 
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Surface plant of one of the Bisbee mines 
of the Phelps- Dodge Corporation. 


ton Ui; 
le Ip; 
off the 
Mines ay 


To Keep the Dollars from 
Waiting on the Dimes 


NTERRUPTIONS to haulage caused by defective line material 
are like dollars waiting on dimes. A train load of ore costing 
hundreds of dollars to mine is detained on its way to the mill all 


because a hanger or clamp, which costs but a dime in comparison, 
has failed and caused the delay. 


Wherever ore is dug for profit, you will find precautions taken to 

keep “dollars from waiting on dimes”. Phelps-Dodge, and other 

significant names in metal mining, are safe-guarding continuous 
_ haulage from mine to miil by using O-B Line Material. 


Ohio Brass Company, Mansfield, Chio 
Brace Co. Co., Limited 


Ohig,Brass 


“one YORK CHICAGO IRGH ATLANTA CLEVELAND 
LPHIA BOSTON ST. LOUIS SAN FRANCISCO LOS ANGELES 
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TIMKEN 


ROLLER BEARING 


an Lump-s 
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s discussed 
by a Phelps Dodge Engineer 


. wl ts ae Savings is the keynote of an address before the Rocky Moun- 
| | tain Coal Mining Institute by Mr. W. C. Holman, Chief Engineer, 


5 av 1 cA Phelps-Dodge Stag Canon Branch, excerpts from which follow: 


“Timken Bearings have been adopted on all new cars. Our experi- 

LU mental cars equipped with Timken Bearings have been in service for 
two years and none have been out of the run for bearing trouble. No 

ss ; adjustments have been necessary up to this time. The cars are greased 


every four months, notwithstanding the fact that they could probably 
run a year without greasing. The number of miles a car travels in one 


year at our mines can be conservatively estimated at 3000 to 4000. 


“The Timken Bearing does away with bearing wear on wheels and 
axles, reduces lubrication expense, keeps the wheels in perfect align- 
ment and is easily maintained in proper adjustment. 


“The mechanical advantages claimed for the design of the Timken 
Tapered Roller Bearing in regard to the ability to carry thrust loads 
simultaneously with radial loads, are no doubt familiar to all of you.” 


Such are the savings and service which have swept Timken Bear- 


ings well into the leadership in mine locomotives and mine cars, 
and all other mining equipment. 


THE TIMKEN ROLLER BEARING CO., CANTON, O. 


ROLLER BEARINGS 
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Editorials 


T the close of the World 
l War the copper industry 
ndustry found itself in an exception- 
ally difficult situation. During the war this industry 
had been urged by the Government and stimulated by 
patriotic motives to increase its productive capacity to 
the limit in order that the Allies might have the copper 
which was absolutely necessary in the prosecution of the 
war. At the same time the Government had already 
purchased at its own price large reserves of copper for 
which it then had no use and which must be thrown back 
upon the market. In addition thereto the salvage of 
copper from the world waste and the over-stocks of cop- 
per in the hands of European countries were all thrown 
back upon the market. Had it not been for the highest 
genius imaginable and a cooperative spirit on the part 
of the Government with the copper industry, the market 
would have been ruined and the Government would have 
been foreed to sustain enormous losses by selling in a 
bankrupt market the copper which it had accumulated. 

In April, 1919, the representatives of the Copper Ex- 
port Association made a careful determination of the 
stocks of metal on hand at home and in European coun- 
tries, showing that the total stock at that time amounted 
to approximately three and one-half billion pounds of 
copper, while the average consumption in the United 
States, outside of the war period, had approximated 
three-quarters of a billion pounds. No industry ever 
faced a condition so fraught with ruin, and yet, in the 
face of these conditions, the large copper companies of 
the United States, in order to furnish wages to the large 
number of men employed in the industry, continued to 
produce copper at the high cost levels brought about by 
war conditions. With a collective vision unprecedented 
in the annals of business, the copper industry met these 
conditions until these enormous copper stocks could be 
absorbed by industry, during which period the Copper 
and Brass Research Association worked intelligently and 
persistently in developing new uses for copper and in 
stimulating a consumption which has brought stability 
to the copper industry and has been a marked factor in 
the general movement for stable conditions, the success 
of which has been so great a credit both to the Govern- 
ment of the United States and to the great business 
interests. 


The Copper 


The leaders of other industries now complaining of 
unstable conditions might well study the copper indus- 
try in their search for remedies. 


d HE 1929 Tariff Bill is now 

Congress An 

The Tari vefore the House of Repre- 
ve Tariff sentatives. Notwithstanding 

the fact that it would give substantial increases in rates 

on many agricultural items, and would make dutiable 


a number of products of agriculture that are now on 
the free list, it is apparently unsatisfactory to those rep- 
resenting agricultural interests, as well as those repre- 
senting other industries whose products would be given 
no additional relief. Members of the House represent- 
ing agricultural states were successful for a time in pre- 
venting the Republican Conference from passing a rule 
which would prevent the introduction of amendments 
to the bill, except by the Ways and Means Committee, 
while it is under consideration in the House. 

The bill leaves erude gypsum on the free list, and no 
additional protection is given clay, bauxite, mica, or 
graphite. In the ease of gypsum the failure of Congress 
to give relief to the independent gypsum producers will 
result in their elimination as a factor in the domestic 
markets which are now largely supplied by importations 
from Nova Seotia and Mexico. It also will result in 
postponing for a long time to come the development of 
large gypsum deposits in Texas and other southern 
states. In the ease of clay, the increase asked by the 
domestic produeers was barely sufficient to enable them 
to compete on a fair basis with the importers of English 
kaolin. The domestie clay industry is left without ade- 
quate protection, which would compel it to continue to 
carry the uneconomic burden of idle plant capacity 
equipped to supply the tonnage now imported from 
England, which amounts to about 300,000 tons annually. 
The mica, graphite, and bauxite producers are left in a 
similar condition. y 

Domestic industries that are equipped to supply the 
domestic markets with products that are, or may be, 
made equal in quality to imported products and that 
can guarantee continuity of the domestie supply at rea- 
sonable prices, should be given adequate tariff protee- 
tion. The failure of Congress to give such protection 
not only prevents the expansion of these domestic indus- 
tries, but operates in many cases to depress them; with 
the result that domestie labor is deprived of the employ- 
ment represented by idle plant capacity and agriculture 
is denied the benefit of inereased local markets for the 
products of the farm in numerous mining communities 
that in the aggregate would otherwise become a de- 
cisive factor in bringing relief to agriculture. 

The report of the Committee on Ways and Means des- 
ignates the proposed legislation as a ‘‘readjustment.”’ 
If it is actually a readjustment, then it should embody 
such changes as are necessary to give to those industries 
not adequately protected under the 1922 Tariff Act the 
protection they require. In other words, the purpose of 
a readjustment should be to give all domestic industries 
the same treatment and protection under the tariff that 
was given most of the industries under the 1922 Tariff 
Aet. What has proved a proper policy for one industry 
should be a proper policy for another if the conditions 
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under which tariff protection was granted one are com- 
parable with conditions under which another, seeking 
protection, is struggling to survive. The tariff should 
be based upon sound economic principles and not upon 
whims or prejudices or sectional differences and desires. 

Approximately 1,500 persons were heard by the Com- 
mittee on Ways and Means or presented briefs; and 
more than 11,000 pages of testimony were taken in the 
hearings. With the data presented by these representa- 
tives of domestic industries, and the data available to 
Congress from the United States Tariff Commission, 
there should be little difficulty in determining what in- 
dustries require further protection and merit favorable 
consideration at the hands of this Congress. The tariff 
bill should be based upon the record made by repre- 
sentatives of domestic industries and the records and in- 
formation available at the Tariff Commission. The gen- 
eral dissatisfaction with the present bill indicates the 
probability that in some important instances, at least, 
these records and information were ignored in framing 
the new schedules and in determining the changes to be 
made. 


HE flexible provisions of 

the tariff law constitute a 
departure from Constitutional 
principles according to Repre- 
sentative James M. Beck in an 
able speech before the House of Representatives on May 
20. Contending that the Constitution, in order that 
there should be no question as to whether the imposi- 
tion of a tax is a legislative act, provided specifically 
that the Congress shall impose taxes, and that bills to 
raise revenue must originate in the House of Repre- 
sentatives, Mr. Beck said that for Congress to vest 
powers of taxation in the President is an indefensible 
betrayal of the basis principles of freedom and ideals 
of the English-speaking world. 

Mr. Beck said that the most ardent lover of the Con- 
stitution could not ask for more than the words here 
quoted from a speech of Mr. Hoover’s made October 15, 
1928, at Boston, which he believes reflects the present 
views of the President, as follows: ‘‘The Tariff Com- 
mission is a most valuable arm of the Government. It 
can be strengthened and made more useful in several 
ways. But the American people will never consent to 
delegating authority over the tariff to any commission, 
whether nonpartisan or bipartisan. Our people have 
the right to express themselves at the ballot upon so 
vital a question as this. There is only one commission 
to which delegation of that authority can be made. 
That is the great commission of their own choosing, the 
Congress of the United States and the President. It is 
the only commission which can be held responsible to 
the electorate. Those who believe in the protective 
tariff will, I am sure, wish to leave its revision at the 
hands of that party which has been devoted to the estab- 
lishment and maintenance of that principle for 70 
years.’’ Continuing, Mr. Beck said: ‘‘It is a beautiful 
law so long as you have a high-tariff President. You do 
not have to wait for Congress to propose anything. As 
the exigencies seem to justify, the President sends for 
the Tariff Commission and tells them to make a report 
upon this or that duty, and up goes the duty, but are 
you so certain that three years or seven years from now 
we will have a high-tariff President. There might be an 
upheaval in Europe that will cause a disruption of our 
economic system in this country, and the higher the 
wave is, the more destructive its violence will be when 
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the wave breaks. Let an unscrupulous and am- 
bitious man become President of this country, with all 
the powers he has under the Constitution and with all 
the powers that have been given him since the Constitu- 
tion by the development, I might almost say the per- 
version, of that instrument, and you have a man so 
powerful that if he cares to exercise that power nothing 
but his own death would ever unseat him, less it were 
a political revolution. He would have the power to 
make terms with the greatest industries of this country 
and give them increased duties or he could terrorize 
them by the threat of reduced duties, if he saw proper.’’ 

The question raised by Mr. Beck goes to the very 
fundamentals of our system of Constitutional Govern- 
ment. We agree with Mr. Beck that the flexible pro- 
vision of the present law which gives to the President 
the power to raise or lower tariff duties violates the con- 
ception which the Fathers of our Constitution had con- 
cerning the functions of the legislative and executive 
branches. We agree with Mr. Beck that if Congress has 
the power to delegate such authority to the President 
in relation to the tariff law, it has the power to delegate 
similar authority in relation to the income tax law. In 
other words, if Congress can grant to the President 
authority to change tariff duties for economic or other 
reasons, it can grant authority to the Executive to raise 
or lower income tax rates or change other forms of 
taxation for the same reasons. Now that this issue has 
been raised, it is hoped that Congress will call a halt 
upon the extension or enlargement of such powers as 
were granted the President under the 1922 Tariff Act. 
The flexible provisions, even as they now stand, provide 
possibilities of dangerous import, and THe Mrininea@ Con- 
GRESS JOURNAL reiterates its opposition to them. 


Tien Peer HE investigation of the 
I ok electric power industry by 
nvestigation the Federal Trade Commission 


is still in progress. From the voluminous testimony ad- 
duced at the hearings, it is very difficult for the layman 
to determine just what are facts and what is propa- 
ganda. It is obvious that if propagandists favoring 
Government ownership of public utilities can build up a 
one-sided case against the electric power industry at 
these hearings, for the purpose of misleading the gen- 
eral public and thus molding public opinion against 
private ownership, this country may be confronted with 
a situation where conservative thought and sound judg- 
ment will be able to play little part in proposed legisla- 
tion that presumably will follow this investigation. 

Why should a hue and ery be raised against any in- 
dustry because it opposes the teaching of Socialism in 
the public schools and because it makes a study of school 
textbooks to see that sound principles of Constitutional 
Government and private as well as public rights are em- 
bodied therein? Why should any industry or any or- 
ganization be castigated because it circulates, either in 
a particular locality or throughout the country, cir- 
culars, pamphlets, newspaper editorials and articles or 
paid advertisements setting forth facts concerning its 
interests and operations? Why should it be considered 
improper for any industry or any organization to send 
lecturers to educational institutions, chautauquas, or 
public meetings of any kind in order to acquaint the 
publie with the facts concerning its investments, its pro- 
gram and its problems? 

In our opinion there can be no criticism of any such 
activity on the part of any industry or any organization 
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unless the facts are misrepresented, and the purposes of 
such activities are opposed to good government and in- 
consistent with the public welfare. We believe the in- 
dustries of America, owned and controlled as they are 
now by approximately one-fifth of the population and 
not by a few men, should stand together in opposing all 
efforts of public-ownership advocates to gain political 
ascendancy. 


T seems only a few years ago 


Corporate when employes of large cor- 
Ownership- porations were struggling to 
Management maintain organization in order 


to compel industrial enter- 
prises to meet certain wage standards and adopt shorter 
hours of labor. Today, employes are joint owners in 
many of the large corporations of the country. 

It seems only yesterday that successful corporations 
were largely owned by small groups of men with large 
fortunes. Today, in General Motors, General Electric, 
American Telephone and Telegraph, Western Union, 
and many other corporations the ownership is widely 
distributed among employes who share, with those whose 
wealth is invested, in the management and profits. 

The present-day ownership-management of our.great 
industrial corporations stands out in marked contrast 
to that of a few decades ago. Profit-sharing in industry 
with employes, permitting them to become co-owners in 
the enterprises in which they are engaged, has proven 
a boon to industrial development and expansion in many 
ways. Greater efficiency and elimination of the strike 
hazard are among the outstanding results. 

Not all industrial corporations have adopted a profit- 
sharing plan or other plan by which their employes 
might become part owners; but the idea is spreading 
throughout the business world. The success of profit- 
sharing plans by which not only executives, but em- 
ployes, from the highest to the lowest, have been brought 
into association with the financier in corporate owner- 
ship, demonstrates the soundness of the theory that em- 
ploye ownership-management is a safeguard against in- 
dustrial disputes. 

It is estimated that there has been an increase from 
about 4,000,000 stockholders in our various corporate 
enterprises in 1900 to nearly 20,000,000 in 1928. It is 
believed that employes and salaried executives comprise 
the main body of stockholders represented in this in- 
crease. This inereasing profit ownership and employe 
participation in management is not only fine evidence 
of habits of thrift, but is one of the most stabilizing in- 
fluences in our country. It is a sure cure for radicalism. 
It is being increasingly recognized that one who owns 
nothing has nothing to lose, but everything to gain by 
radical change. As a result, radicals no longer find 
fertile fields among the employes of large industrial 
enterprises in which to sow seeds of discontent. 


ITH the diffusion of stock 
ownership in corporations 
growing more widespread each year, and with employes 
of many large industrial corporations sharing in the 
management and profits, the union labor movement in 
this country today can hardly be recognized as the same 
as that of less than 20 years ago when Samuel Gompers 
still wielded a powerful influence in the industrial life 
of the nation. 


Union Decay 


Union labor was founded upon craftsmanship and the 
idea that each craftsman should cooperate for the wel- 
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fare of h.s fellow-eraftsmen. Public education has so 
well equipped present-day craftsmen that the energetic 
man is now able to look out for himself, perhaps far bet- 
ter than he could if ecireumsecribed by union rules. 
Therefore, union labor must offer a different appeal in 
order to seeure replacements for the losses in its dwin- 
dling ranks. 

As long as agitators could persuade workers that their 
only chance for steady employment and good wages lay 
in joining the union, the organizations flourished; and 
the union undoubtedly proved a boon to the uneducated 
and inefficient. Today, education and efficiency are 
absolutely necessary to the successful operation of mech- 
anized industry and the growing complexity of mass 
production, which have tended to weaken trade union- 


ism and the hold it had formerly on workingmen’s 
minds, 


Trade unionism must adjust itself to the new indus- 
trial order. Let it provide recreation, clinies, insurance 
and other benefits for its membership. Let it recognize 
that it can no longer recruit new members or even hold 
its old members by preaching the doctrine of conflict 
between capital and labor. It must be reorganized 
with aims and purposes designed to meet modern con- 
ditions, and especially that will promote the general wel- 
fare and contentment of its membership as well as the 
highest efficiency of its membership in industry. 


yo the past twenty 
years, eight states have 

) P proposed to insure bank de- 
posits. These states were Kansas, Mississippi, North 


and South Dakota, Oklahoma, Nebraska, Texas and 
Washington. 

In Kansas the system collapsed and left a deficit of 
$6,000,000. 

In North Dakota thirty-six and one-half million dol- 
lars are tied up in closed banks and if no more failures 
take place, the banks now doing business will, at the 
legal assessment rate, be able to pay the deficit in from 
60 to 100 years. Forty percent of the voters of the 
state have funds in the closed banks. 

South Dakota banks have a deficit of over $20,000,000, 
which will never be paid unless the state pays it. 

In the first 12 years following the passage of the bank 
guaranty law in Oklahoma, the banks assessed an aver- 
age of 36 percent of their capital. Its effect was so dis- 
astrous that 177 banks failed, leaving an unpaid deficit 
of over $12,000,000, with three and one-half million dol- 
lars of questionable assets to apply against it. 

The Texas law was enacted in 1909 and repealed in 
1926, leaving a deficit of $20,000,000. 

In Washington the 1917 guaranty law was made 
optional. It was sponsored by the president of a bank 
which four years later closed with a loss of $8,000,000. 

Thus we see that six of the eight states have seen the 
error of their ways. 

Of the remaining states, Nebraska has over 60 in- 
so’ vent banks with an estimated deficit of $40,000,000. 
Probably no one state has had more publicity and has 
lauded the guaranty plan more highly than Nebraska. 
Yet the system there, as elsewhere, is a hopeless wreck. 

In Mississippi it is estimated that should no further 
failures occur, the $2,000,000 deficit would be met 
through assessments, by 1935. 

The whole idea of requiring a sound and safely con- 
dueted bank to underwrite the judgment and integrity 


| 

| 

j 

i 
| 


400 


of a bank conducted by inexperienced and incompetent 
men penalizes the conservative banker by making him 
pay for the follies of the reckless banker. 

In banking, no mortality rates can be compiled as in 
the case of life and fire insurance, and no just rate can 
be applied. 

Moreover, bank guaranty insurance requires the bank 
to pay the premium instead of the depositor. 

The American Mining Congress has long maintained 
that the state has no more right to go into the insurance 
business than it has to enter the clothing business, the 
candy business, or any other business which can be con- 
ducted under private initiative. 


The Mine HE United States Bureau 

of Mines in a recent re- 
Safety Board lease outlines the work of the 
Mine Safety Board of that bureau. It is composed of 
five representatives, all men in whom the industry has 
confidence even if it does not always agree with their 
findings. These men constitute a committee for the 
bureau and define its ‘‘collective opinion as to safety 
practices, safety devices, or safety methods for under- 
ground operations or open pit mining.’’ Their recom- 
mendations become the basis of the policy in safety 
matters for the bureau. 


What is safety practice? Who is qualified to define 
safety in mineral production? Frequently what one 
man regards as a ‘‘safety’’ method is disastrous to 
someone else. 


Unquestionably the bureau should be better qualified 
to pass upon safety matters than any other agency be- 
cause it can command the complete information upon 
which to found its conclusions. However, in every coal- 
producing state there are mining men whose intelligence 
and whose experience and judgment in safety matters 
is equal to that of the board. The industry is entitled 
to the experience and the judgment of these men. 

If the Mine Safety Board can coordinate itself with 
the operating personnel of the industry and make itself 
a part of the industry, rather than an outside agency 
to tell the industry what to do, real results may be ex- 
pected from it. But if the board attempts to dictate 
and regulate, instead of cooperating and recommending, 
it may then expect the opposition from the industry 
which it will undoubtedly receive. 

There is such a vast need for cooperative effort in 
safety work in the mining industry, that it is to be 
hoped that the bureau will, through its Mine Safety 
Board, take an active and sympathetic part in all of the 
activities of the industry looking to better conditions. 


MAJOR factor in mineral 

production is transporta- 
tion. It has long been our 
contention that in the fixing of 
freight rates a lower rate 
should be made upon raw materials than upon manufac- 
tured products because of the fact that these raw materi- 
als in various forms of fabrication are shipped again and 
again, each time at a higher freight rate and in a form 
in which the cost of transportation can be passed on to 
the consumer. Iron ore from Minnesota may well be 
transported without charge by the railroads which there- 


Raw Materials and 
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after may have the shipment of the pig iron from the 
furnace, the steel from the steel plant and the machinery 
from the various manufacturing plants to the point of 
its final usage. 

Ore in place has absolutely no value until it is moved 
from the place of its origin. Ore once moved must 
thereafter continue through the various channels of 
fabrication until it has reached its final destination and 
in that destination in the form of machinery much of 
it serves the purpose of creating manufactured goods 
which in turn must be transported to final destinations. 
Unless these raw materials are mined and shipped the 
first time there is but little business for transportation 
companies. 


The Cincinnati HE slogan, ‘‘Safe, Effi- 
Meetin # cient, Profitable ; Produe- 
g tion,’’ in the coal mining in- 


dustry, reached new heights at the Sixth Annual Con- 
vention of Practical Operating Men held at Cincinnati, 
Ohio, during the week of May 13. This convention has 
set a standard difficult*to surpass. It was the greatest 
and the most educational of its kind, and should result 
in finer and better things for the industry. 

The papers and discussions, dealing as they did exclu- 
sively with the production problems of the industry, 
afford a marvelous clearing house for information. The 
register of delegates comprise a real ‘‘Who’s Who’? in 
coal mining, and the display of mining machinery and 
equipment was truly magnificent. 

The success of the meeting is based primarily upon 
the active cooperation of a group of men who have given 
of their time and knowledge that the industry may 
profit ; that it may have available the most complete in- 
formation on mining methods, practice and equipment. 
Its actual success is largely due to a fortunate arrange- 
ment of the program itself, which grouped the discus- 
sions according to distriets, and presented the full cycle 
of mining for that district at one session. This per- 
mitted a wide diffusion of interest, which was equally 
satisfactory to the delegate and the exhibitor. 

The coal industry went a long way up the path to 
profitable production at this convention. Such a wide 
dissemination of information can not fail in its pur- 
pose, and the industry will reflect in future years the 
great cooperative effort that is a distinct feature of these 
meetings. 


HE National Exposition of 

Mining Equipment, held in 
conjunction with the Cincin- 
nati Convention was from every standpoint the most 
successful of its kind. One hundred and thirteen manu- 
facturers of mining equipment joined in an effort to 
place before the industry such a variety of equipment, 
such an amazing array of machinery as to truly astound 
those in attendance. The exhibit occupied’ approxi- 
mately 50,000 square feet of floor space, and equipment 
of every type designed to meet coal production prob- 
lems ‘‘safely, efficiently and profitably’’ were on dis- 
play. The Exposition was highly educational, and in a 
most practical manner supplemented the papers pre- 
sented to the convention. Each year sees a growth of 
the open-forum policy established through these meet- 
ings, and the Manufacturers’ Division of The American 
Mining Congress, which sponsors them, is to be con- 
gratulated upon its foresight and progressiveness in 
making them possible. 


The National 
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The Mining bene conference on the prob- 


Engineering lem Me interesting young 
. men in the mining engineering 
Education profession held at Cincinnati, 
Conference during the 6th Annual Con- 
vention of Coal Men, proved a 

most interesting feature of the 

meeting. It was well attended, and the information de- 


veloped there should be very beneficial in remedying the 
situation. A resolution was adopted looking to the ap- 
pointment by The American Mining Congress of a com- 
mittee to investigate matters and develop ways and 
means of securing better cooperation between the schools 
and the industry. 

The results of a questionnaire sent to the mining 
schools were presented to the conference, indicating that 
the outstanding two difficulties are first, lack of coopera- 
tion on the part of mining companies, and second, the 
low wages paid to men starting in mining as compared 
to other opportunities waiting the young graduate. The 
Dean of one great mining school, in answering this ques- 
tionnaire, said: 

‘*T can’t blame men who, having survived the 
rigorous grind of four years in an engineering 
school, are disappointed at a job which offers per- 
haps $150 to $175 a month on a three-year contract 
in a remote part of the earth. For the services 
that they can immediately render, it may be all 
they are worth, but if we are going to have compe- 
tent, virile and stable management in our mining 
projects, some greater inducement has to be 
offered.’’ 


The director of one School of Mines located in the 
midst of an active mining district writes: 

‘‘The cause of decreased attendance in my judg- 
ment is due to the fact that more work is required 
for a degree in mining engineering than in any 
other undergraduate engineering course. When 
the student has obtained a degree he is expected to 
begin his work at a place remote from civilization 
with but few of the comforts of ordinary life. * * * 

‘The mining companies themselves are still content 
to pay an engineering graduate less wages than 
they pay to the most ignorant miner. If someone 
can get a mine manager to see the real value of the 
engineer from the youngest graduate to the highest 
type, and pay him in accordance with the service 
rendered, there will be no difficulty in filling every 
American mining institution to overflowing within 
the next three or four years.’’ 


Unquestionably the mining industry needs technically 
trained men. They should be willing to give these boys 
a chance, and to make the inducements to enter the in- 
dustry as attractive as that of other industry. With 
the continuance of the mechanization program in the 
coal industry, and its rapid advancement in metal pro- 
duction, the need for such men will increase further. 


The O'Fallon 


Case 


HE recent decision of the 

United States Supreme 
Court in the case of the St. 
Louis & O’Fallon Railroad, to the effect that railroad 
valuations must be based upon the present cost of re- 
placement rather than the original cost, lays down a 
principle which should have been applied to many 
other conditions. 

Many years ago the Interstate Commerce Commission 
was instructed to fix a valuation upon the railroads of 
the United States as the basis of rate making, with a 
view of limiting the earnings to a fair return upon the 
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capital invested. At a later time, in order to equalize 
earnings between the prosperous roads and the smaller 
roads serving sparsely settled communities, Congress 
provided that railroads earning more than 6 percent 
profit should divide the excess earning for the purpose 
of creating a fund to assist the non-profit roads. 

The present litigation was based upon the contention 
of the O’Fallon road that the present worth of its in- 
vestment was greater than that which was allowed by 
the Interstate Commerce Commission, this valuation 
being based upon cost at the time of acquisition rather 
than the cost of replacement at the present time. The 
court in its decision has sustained the right of railroads 
to an earning of 6 percent of their present value, based 
upon the cost of present replacement. 

The principle determined has been involved in the 
Federal income tax laws as applied to the wasting in- 
dustries in a way which has been very unfair to the min- 
ing industry. In fixing the deduction from gross in- 
come which a mine has been permitted to deduct from 
its gross income, otherwise known as depletion, the Gov- 
ernment has insisted that the cost of the property, or its 
valuation in March, 1913, should control the deduction 
which might be taken in estimating the actual profits of 
a mining company. This same principle is being ap- 
plied to mines developed since that time. As an illus- 
tration, a silver mine valued in 1913 at $100,000, when 
silver was selling at 50 cents, and containing 100,000 
units of ore, was permitted a deduction of $1 for each 
unit of ore extracted from the mine. During the years 
1918 and 1919 when the price of silver ranged from $1 
to $1.38 per ounce the mine operator was permitted to 
deduct the same $1 per unit as depletion, notwithstand- 
ing the fact that the price of his product had doubled 
in value. The purpose of this ruling was that every 
business should be allowed to retain its original capital 
free from taxation and that in the case of wasting indus- 
tries deduction of actual cost should be permitted in 
estimating profit. 

Another net result of the application of this principle 
gave to the property which had been sold at a present 
value of double or treble the original cost, two to three 
times the deduction allowed to the original holder be- 
eause of the wasting of his assets and created inequal- 
ities which could have no justification. No rule of val- 
uation either for taxation or reeapture of profits can be 
justified which does not take into consideration the 
present costs of reproduction. 


Who Reported RACTICALLY busi- 
the Lenroot ness of the United States 
Vo te? Senate has been crowded aside 


by senatorial discussions con- 
cerning newspaper reports of the supposedly secret pro- 
ceedings of the Senate in executive session leading to the 
confirmation of former Senator Irvin L. Lenroot as a 
Judge of the Federal Court of Customs. 

These reports are said to be based upon information 
acquired by newspaper reporters in violation of a 
Senate rule. Under this rule any Senator found guilty 
could be expelled from the Senate, and any employee 
guilty of revealing the supposedly secret proceedings, 
summarily discharged. 

The forensic outburst in the Senate over ‘‘ Who told 
the reporter that?’’ has afforded entertainment to the 
publie as well as harmless diversion and occupation for 
Senators, while they are marking time during consider- 
ation of the tariff bill by the House and the farm bill 
by the Conference Committee. We have heretofore sug- 
gested that the Senate ought to investigate itself. Per- 
haps this is an opportune time for such an investigation. 


\ 
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COPPER—and some of its 


OPPER, the everlasting metal, has 
Cx: the long period of years 

since the close of the World War 
again come into its own. Since the year 
1919 the copper industry had been strug- 
gling along under the handicap of low 
prices and it was not until the end of 
the year 1928 that any relief was in 
sight. When it is remembered that dur- 
ing the pre-war years, 1912 and 1913, 
copper was selling for about 16 cents a 
pound, and that during the eight years 
just past the average price has not been 
more than 13.5 cents and falling to as 
low as 11.6 cents for August of 
1921, it can be easily understood 
how gratifying it is to copper 
producers to know that the long 
struggle of deflated metal prices 
and over-production is appar- 
ently at an end and that the 
basic commodity, copper, has 
now taken a place in the price 
market commensurate with its 
cost of production. 

Many copper properties were 
closed during the period just 
mentioned, as these operations 
could not survive so long a 
period of depression. For a time 
it was a case of the survival of 
the fittest. Those properties 
that could keep their heads 
above water were forced to do 
so on a curtailed basis, as de- 
mand seemed invariably to be 
less than the amount that could 
be produced, and unsold inven- 
tories were in most cases rising 
to unbusinesslike proportions. 
Several times during the past 
decade it seemed that the low 
point had been reached, when 
production would be increased 
preparatory toward meeting the 
anticipated demands, only to 
have to fall back again to a re- 
stricted output. 


* Vice president and general man- 
ager, Utah Copper Company. 


PRODUCTION PROBLEMS 


Copper consumption analyzed—Results 
of electrification programs exceed expec- 
tations — Economic factors of develop- 
ment and operation defined—Coordina- 
tion and cooperation imperative—Advan- 
tages of outside power and smelting— 
Plant size and plant life defined. 


By Louts 8. CATEs* 


Toward the close of the year 1928 the 
atmosphere seemed to clear. Business in 
general was good, and programs of elec- 
trification were everywhere being con- 
templated. The statistical position was 
good, in that there were no surplus stocks 
reported in official warehouses. Foreign 
countries, including Great Britain, 
France and Japan, were down to bare 
necessities, and unsold refined copper in 
North and South America stood at ap- 
proximately 55,000 tons (July, 1928) 
which at the then rate of consumption 


D. Jackling 
President 


Utah Copper Company 


was adequate for not more than three 
weeks’ supply. 

Conditions seemed right for an in- 
crease in the use of the metal, but the 
producers had seen those same condi- 
tions before and were not prepared for 
the unprecedented demand that developed 
during the winter of 1928-29. 


Taking four of the major divisions of 
consumption, as classified by the Ameri- 
can Bureau of Metal Statistics, we can 
see that there has been a decided increase 
in consumption during 1928, as compared 
with 1927, as follows: 


1927, tons 1928, tons 

of 2,000 Ibs. of 2,000 Ibs. 

Electrical manufacturers.... 196,500 212,700 
46,100 51,900 
Manufactures for export.... 56,100 65,800 


Total, these classifications. 393,300 443,000 


While the yearly figures on these items 
show an increase in consumption of 12.6 
percent, they do not bring out the fact 
that consumption has increased much 
more than that when we compare 
monthly averages. Comparing, for in- 
stance, the month of January, 1928, with 
the same month of 1929, we find that for 
North and South America a very much 
greater increase in both production 
and consumption of refined copper 
has taken place as follows: 


Produc- Consump- 
tion, tons tion, tons 
of 2,000 lbs. of 2,000 Ibs. 


These figures show an increase in pro- 
duction of 25.9 percent, and in consump- 
tion, 29.3 percent. 

Export shipments from North and 
South America amounted to 57,000 tons 
in January, 1929, as compared with 56,- 
700 tons in January, 1928, but domestic 
shipments increased from 64,800 tons in 
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January, 1928, to 100,100 tons in Jan- 
uary, 1929. It can be seen that with only 
45,600 tons of refined copper in stock for 
North and South America on October 
31, which would not be sufficient to sup- 
ply our export requirements alone for 
one month, producers were taxed to ca- 
pacity production almost overnight to 
provide the metal to meet so rapid a rise 
in domestic requirements. 

The winter month of January has ordi- 
narily been a month when production ex- 
ceeded requirements, but this condition 
was reversed during that month for 1929. 
Production for that period was 154,472 
tons, for North and South America, while 
consumption mounted to the record for 
all time of 157,189 tons. 

Great strides have been made in the 
uses of copper in buildings, such as 
piping, etc., and architects and builders 
have learned the economies to be effected 
in a more general use of the metal. 

Electrification programs of major im- 
portance have been authorized by many 
railroads, and the matter of electrifica- 
tion generally is moving forward at last 
to more nearly the rate that it should. 
The advantages of electrification are be- 
ing brought pointedly to the attention 
of the officials of the Utah Copper Com- 
pany here in Utah by the program being 
carried out at the mines in Bingham 
Canyon. As described elsewhere in this 
issue, digging units have been completely 
electrified, and the electrification of haul- 
2age should be well along by the close of 
the present year. Anticipated cost re- 
duction is rapidly becoming a reality, and 
this, taken with the flexibility of opera- 
tion and maintenance of an even and 
continuous flow of power, goes far in jus- 
tifying the first cost of all electrifica- 
tion. Many advantages are reflected in 
an indirect saving not readily foreseen 
and difficult of forecast, but savings, 
nevertheless, that materialize into an ac- 
complishment that substantially exceeds 
expectation. The electrical program, 
spread over three or four years, will 
mean an expenditure of upwards of $5,- 
000,000, and in doing this, modern steam 
locomotives and shovels have been delib- 
erately relegated to a past era so far 
as this company is concerned. The policy 
has always been a progressive one, and 
even though new equipment and plants 
that can not hold up to the efficiencies of 
better machinery and practices are 
scrapped without thought of their cost 
when the savings to be gained from a 
continuous program of modernization can 
be definitely shown to be greater than by 
the continued use of something inferior. 

It is only by a progressive policy that 
revenues have exceeded costs, and divi- 
dends from the Utah Copper Company 
would have ceased long ago if the com- 
pany had not continuously striven to 
meet the rising tide of higher costs of 
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labor and supplies, coincident with the 
necessity of treating lower grade ores, 
with a policy that not only permitted but 
expected its management to take advan- 
tage of every improvement in mechan- 
ization and metallurgy. In the serious 
consideration of betterments, if taken in 
time, there is always ample opportunity 
to thoroughly thrash out the questions in- 
volved. Conditions do not change as a 
rule over night, and new practices have 
te go through a period of continuous im- 
provement before one is justified in mak- 
ing a radical change. With that in mind 
it has been the policy of the Utah Cop- 
per Company, as in the case of shovel 
electrification, to purchase one machine, 
then later perhaps to get another of a 
different type and. by a trial period of 
several months on the ground, differences 
can be studied and changes that fit the 
peculiar conditions of the mine incor- 
porated in the type and kind to be ulti- 
mately purchased. Every one concerned 
is made familiar with the new unit, and 
the superintendent, foremen, operatives 
and shop men are given an opportunity 
to voice their objections, or state their 
recommendations, singly and in confer- 
ence, to the end that when all data have 
been compiled from actual operation, 
and all views expressed, decision can be 
intelligently made. Order is then placed 
in quantity and when the new equipment 
arrives all concerned are thoroughly 
familiar with its detail. The same pro- 
cedure was applied to the selection of 
electric locomotives, and before final 
choice of equipment was made three dis- 
tinct types had been in operation for 
months. Weaknesses and good points 
both developed in a short time, as applied 
to the particular service for which the 
equipment was intended, and all desirable 
changes were made and embodied in the 
final unit. When these locomotives began 
to arrive all concerned knew the machine 
from one end to the other, with the re- 
sult that the major change goes into 
effect smoothly and with a minimum loss 
in operating efficiency. Deliveries were 
made in sets of two, on an order for 20 
machines, and placed in operation as re- 
ceived in a regular and orderly manner, 
which gives ample time for operatives to 
accustom themselves to the new condi- 
tions. Drivers were “broken in” in ad- 
vance, and the change-over effected much 
as any routine would be carried out. 

In mining a quantity of material that 
totals approximately 100,000 tons of ore 
and waste every 24 hours, especially in 
climatic conditions that vary from freez- 
ing conditions accompanied by three feet 
of snow and more in winter months, to 
summer maximums, and where railroad 
grades at the mine are 4% and up to 5 
percent, plans to meet these trying and 
variable conditions must be worked out 
well in advance in order that a contin- 
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uous flow of ore be continuously main- 
tained. It would not be good business to 
provide storage capacity for such quanti- 
ties that would take care of wide varia- 
tions in production, and the result is. that 
the ore deposit itself is the storage re- 
serve. While storage bins at both mills 
will hold possibly 45,000 tons, the net 
storage is but little more than 30,000 
tons. By “net” is meant that part of 
storage ore that will run freely to feed- 
ers. There is therefore an elasticity in 
storage amounting to only one-half a 
day’s run, when operating at 60,000 tons 
daily capacity. 

It means therefore that for a mine to 
produce 60,000 tons a day for 360 days 
in the year, that many points must be 
considered years in advance. A few of 
these might be listed: 

(1} Adequate dump space available 
for the disposal of waste. 

(2) Construction programs well in ad- 
vance for transportation facilities to 
same. 

(3) Limits of ore body determined to 
avoid dumping on possible ore areas. 

(4) The predetermination of stripping 
limits beyond which stripping should not 
be removed. 

(5) Since the greater part of this 
work depends on a prospect drilling cam- 
paign, the latter should be continuously 
carried on to prove or disprove possibili- 
ties that arise relative to ore limits from 
time to time. 


(6) Programs of excavation must be 
laid down at least 10 years in advance. 
It takes time to carry out an excavation 
program involving tens of millions of 
tons, and careful advance planning is 
the watchword. 

(7) In a decade many changes de- 
velop—such as better metallurgy, costs 
increase or decrease depending on many 
variables, so that plans must be as far 
as possible elastic to permit the adapta- 
tion of changing standards. 

(8) Models and maps are made, show- 
ing the physical condition of the mine 
in yearly periods. 

(9) This work unfolds unproved areas 
which are forthwith explored. 

(10) It will not do to run into nega- 
tive surprises after spending millions, 
and years of time, working toward an 
objective. One must know in advance. 

(11) Emergency equipment must at 
all times be available—cranes, spread- 
ers, snowplows, track shifters and spare 
units of every kind—and these must be 
in condition to use at a moment’s notice. 

(12) Excess available power supply 
to meet any contingency and a distribu- 
tion design that permits of every flexi- 
bility. 

(13) Water supply for mills must be 
continuous at all times, necessitating 
stand-by facilities to relieve ice clots 
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and other stoppages in canal systems of 
supply. 

(14) Fire hazards should not be in the 
category, and all construction should be 
of steel and concrete. Fire insurance 
benefits do not compensate for lost pro- 
duction. 

(15) Every attention is given to 
“safety first” studies—accidents mean 
stoppages and delays and should be mini- 
mized for this as well as humanitarian 
reasons. 

(16) Of prime importance is the ne- 
cessity for metallurgical research. Ade- 
quate laboratory facilities and a staff of 
trained chemists and analysts should be 
constantly at work, looking toward the 
betterment in recoveries and improve- 
ment in mill practice. 

(17) Then there is the transportation 
of ore from mines to mills—an impor- 
tant artery in the continuous flow of 


ore. Roadbed and equipment must be 


maintained at a high standard of effi- 


ciency. 

(18) In the end it is the coordination 
of all the various departments and their 
functions that demands the vigilance 
of the executive department, which, 
coupled with questions pertaining to 
matters financial, legal and state, serve 
to give an idea for the basis of organi- 
zation, and which in the end is the key- 
note to the successful management of 
corporate enterprise. 

The Utah Copper Company has con- 
fined its operations to mining and mill- 
ing only. The American Smelting & 
Refining Company built the smelter at 
Garfield to smelt the Copper Company’s 
concentrate, and this arrangement has 
continued from inception. It was at 
first planned to have an outside carrier 
haul the ore from the mines to the mills, 
but complications arose necessitating 
the building of a company road, known 
as the Bingham & Garfield Railway. 

In the beginning it was planned to 
have the Copper Company generate its 
own power, but satisfactory arrange- 
ments were made with the Utah Power 


& Light Company to furnish hydroelec- 


tric power, and the steam plant for this 
purpose, owned by the Copper Company, 
was scrapped. 

The point to be drawn here is the pol- 
icy that a smelting company with many 
operating plants and extensive facilities 
can perhaps smelt to better advantage 
than a single mining enterprise with just 
the one plant. It was thought the same 
line of reasoning would apply to rail 
haulage, and was again conceded in the 
case of power generation, when the op- 
eration of a single plant wad dispensed 
with and power purchased from a con- 
cern operating a chain of power stations 
and furnishing power to an extensive 
community. 

The rail haul was the only one of these 
three facilities that did not materialize 
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as anticipated, owing possibly to a doubt 
in the minds of railroad officials as to 
the ability of a mining company to con- 
tinuously mine ore in such quantity. 

That mistakes are made goes without 
saying, and it is the struggle to keep 
errors in judgment and the mistaken 
selection of equipment and processes 
from creeping into the scheme of things 
that continuously keeps the department 
heads alert. 

Ever increasing costs of labor and ma- 
terials must be met if an enterprise is to 
survive and where tonnage is increased 
to the sacrifice of grade, a double at- 
tack on dividends is, so to speak, in force 
and has to be faced. All departments 
must therefore be on the lookout for 
savings that can be effected. To insti- 
tute changes in equipment or process re- 
quires capital, and unless the money is 
available to make the change necessary 
in effecting the economies sought, prog- 
ress is stifled. It therefore comes back 
to a liberal attitude in the matter of 
betterment as an essential policy that 
should be adopted by those directing the 
affairs of this business. 

These contemplated changes are. of 
course, worked out in financial detail and 
first costs balanced against savings to be 
effected over a reasonable period of 
years. An improvement is not to be 
classed as such unless the change can 
make possible the return of the first 
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cost in a few years, depending on the 
type and kind of equipment being con- 
sidered. It is a matter of dollars and 
cents in the last analysis, and an in- 
stallation, although new, had best be 
scrapped if something better develops 
that will yield a greater ultimate net, 
and retire the cost as stated in an eco- 
nomic period of time. There never 
comes a time when one can say that his 
plant is finished, and there will be 
changes and improvements continuously 
as long as we progress. 

In the matter of the economic size of 
plant for any given large-scale mining 
operation—and there is a limit from this 
standpoint to plant capacity—it should, 
if possible, be large enough to exhaust 
the deposit sometime within a period of 
40 years, since the present worth of a 
dollar 40 years hence at 10 percent is 
only 2 cents. For present worth calcula- 
tions, revenues accruing beyond that 
point are usually considered as having 
no present-day value. A generation of 
20 years would be a more desirable life 
from a present worth standpoint. 

Variations of the time element may be 
based on arguments to increase the life, 
which deal with conservation, sentiment 
as applied to posterity, etc., and on the 
other hand more rapid depletion of ore 
reserves may be made, but here one is 
sometimes limited by natural facilities, 
such as water (Continued on page 413) 


INDUSTRIAL RELATIONS 


NE of the bright spots in Ameri- 

can industry is the spirit of co- 

operation existing between the 
employer and the employe. 

Probably the greatest period of indus- 
trial unrest ever experienced in this 
country was during and immediately fol- 
lowing the World War, while today the 
esprit de corps prevailing among Ameri- 
can workmen is better than at any time 
in the history of the country. 

This change has been due to recogni- 
tion of, and determination to remove, the 
causes responsible for the unrest. 

Satisfactory industrial relations are 
essential to the development of coopera- 
tion between employer and employe. Co- 
operation is founded on confidence; it 
requires an understanding of the rights 
and viewpoints of the respective parties, 
with earnest efforts to respect these 
rights and views, and a general spirit of 
fairness and justice in their dealings with 
one another. 

Industrial relations concern not only 
the employer and the employe but the 
public as well. While industry is or- 
ganized for profit, successful industrial 


* General Manager United Verde Copper Com- 
pany, and President of The American Mining 
Congress. 
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Satisfactory industrial relations 
dependent on cooperation and 
confidence—Earnings contingent 
on selling price, production cost, 
and management—Premium wage 
system leads to efficiency and 
loyalty—Group insurance help- 
ful—The Golden Rule the most 
acceptable code 


leaders recognize the importance of high 
ideals and standards in the conduct of 
their affairs. Their aim is not only to 
attain uniformly large earnings but the 
confidence and respect of their employes 
and others with whom they come in 
contact. 

An able industrial leader is not satis- 
fied with his efforts unless a fair degree 
of happiness and contentment exists 
among his employes, and unless his en- 
terprise enjoys the confidence of the 
public. Confidence and cooperation are 
essential to permanent satisfactory 
earnings. 

In a well-organized industry stockhold- 
ers expect, and usually receive, fair re- 
turns on their investment. Likewise, 
employes are entitled to permanent work 
at fair wages, to good working and liv- 
ing conditions, and to kind and just con- 
sideration by their employer. In return, 
fair service and loyalty are expected from 
them. 

The generally satisfactory condition 
existing in American industry at the 
present time is a testimonial not only to 
the fair-minded attitude of the employers 
but to the efficiency and loyalty of the 
employes as well. 

Industrial earnings depend upon three 
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By Rost. E. TALLY * 


major factors: selling prices, production 
costs, and management. Seiling prices 
are usually determined in accordance 
with the law of supply and demand, and 
by competition. Good management en- 
deavors to adjust supply to demand; to 
sell at prices that will permit the pay- 
ment of good wages and allow fair 
profits; and to maintain minimum pro- 
duction costs. 

Production costs depend largely upon 
‘the nature of the business and upon 
conditions in general. In the mining in- 
dustry costs are determined by such items 
as tonnage, grade and character of the 
ores; mining, metallurgical, and trans- 
portation methods; labor efficiency; 
taxes; freight rates; depletion; distribu- 
tion of product, etc. 

Excluding depletion, labor costs repre- 
sent around 50 percent of the total costs, 
and it is for this reason that the effi- 
ciency of labor is so essential. 

It is the services rendered for the 
wages paid that constitutes labor effi- 
ciency. Competent workmen at high 
wages are usually preferable to incompe- 
tent or mediocre men at lower wages. 
Compensation should be determined by 
the nature and amount of work per- 
formed, thereby offering employes an in- 
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ducement to render good service and to 
become more skilled and useful in the 
business in which they are engaged. 

Efficient and skilled workmen are en- 
titled to compensation that will enable 
them and their families to enjoy not only 
the necessities of life but some of the 
comforts as well. An industry can not 
pay high wages unless the nature and 
amount of work performed justifies. 
Common laborers are not entitled to the 
wages paid more skilled men, nor are 
mediocre workmen, rendering but fair 
service, entitled to as much compensa- 
tion as those doing more work. 

While it is not always possible or ad- 
visable to work men under a contract, 
bonus, or piecework plan, the adoption of 
some form of premium system neverthe- 
less warrants serious consideration by 
employers, as it offers many advantages 
to them and to the employes. 

A premium system enables an employe 
to earn additional compensation if he is 
industrious and capable. It encourages 
efficiency among new men as well as 
among the more experienced employes; 
it develops initiative, and is responsible 
for many constructive ideas and improved 
methods. 

The success of such a system depends 
on accurate cost estimating and honest 
administration. It requires the confi- 
dence both of the employer and the em- 
ploye, and it must benefit each. 

A system that enables the employer to 
pay high wages and to maintain low 
costs not only tends toward efficiency in 
operation but encourages the loyalty and 
cooperation of the workmen. 

While satisfactory compensation is the 
major essential in creating a force of 
permanent, contented, and efficient em- 
ployes, good working conditions, just 
supervision, and satisfactory living con- 
ditions are also of prime importance. 
This class of men will not remain at 
their work unless the conditions under 
which they are employed are safe, health- 
ful, and pleasant; unless they are treated 
kindly and justly by their bosses; and 
unless their living conditions are of a 
fairly high standard. 

In large American corporations the 
higher executive and operating officials 
rarely come in contact with the rank and 
file of their employes, with the result that 
there is no close personal touch except 
that which is established between the 
workmen and their respective bosses. 

This is one of the unfortunate yet 
unavoidable conditions existing in big 
business. 

While employes realize that the condi- 
tions under which they work are largely 
the result of plans and policies formu- 
lated by higher officials, they nevertheless 
consider their bosses as the employers, 
and to all intents and purposes this is 
true. 
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It is, therefore, essent.al that all offi- 
cials, from the highest to the lowest, be 
thoroughly trained not only in the de- 
tails of their work but in the policies of 
the company, to the end that the company 
through its officials may direct its af- 
fairs efficiently and in a manner that will 
secure the confidence and cooperation of 
the men under them. 

The only positive method of gaining 
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and retaining the confidence of employes 
is adherence to the Golden Rule. If 
every official, from the highest executive 
to the petty boss, will direct and treat 
his men as he would wish to be directed 
and treated by his superiors, a splendid 
spirit of cooperation will prevail, par- 
ticularly if the other important conditions 
of employment are favorable. 

Employes labor approximately one- 
third of the time, the balance being spent 
in recreation and repose. Living condi- 
tions in most of the large industrial cen- 
ters are such that employes are well 
able to look after themselves; however, 
in the smaller and more isolated com- 
munities the employers should use their 
influence to such an extent as is neces- 
sary to see that the employes and their 
families have suitable living accommoda- 
tions, healthful places of recreation and 
amusement, good 
hospitalization, 
otherwise 


schools, satisfactory 
doctors, ete. If not 
available, necessities 
should be provided by the employer at 


reasonable costs. 


these 


Workmen as a class are of an inde- 
pendent nature. They appreciate receiv- 
ing that to which they are justly entitled, 
but they resent paternalism and interfer- 
ence with their liberties. 

As a general rule, the employer should 
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maintain a hands-off policy in politics. 
He should not interfere with his men if 
they wish to join labor unions, nor should 
he permit union men to discriminate 
against or interfere in any way with non- 
union employes. He should endeavor to 
maintain conditions of employment so 
satisfactory that union affiliations will be 
of no particular benefit to his men. 

The employer should take an active in- 
terest in worthy civic affairs, and cooper- 
ate in any constructive program for the 
benefit of the state or Nation. He should 
have a genuine affection and regard for 
his men, and take a keen personal inter- 
est in their welfare. He should under- 
stand their viewpoints, and endeavor to 
correct them when wrong. Likewise, he 
should acquaint them with his own 
opinions and problems. The presentation 
cf grievances should be encouraged and 
a method provided for the investigation 
and adjustment thereof. This method 
should be as simple, clean-cut, and direct 
as possible. 

Men who have grown old in the service 
of an employer are entitled to every pos- 
sible consideration, not only from the 
standpoint of justice but as an example 
to the younger men. 

Group insurance as a provision against 
death and sickness, and accidents when 
not at work; also plans to encourage 
economy and savings, and stock owner- 
ship when conditions are favorable, are 
worthy of serious consideration. 

There are numerous other details 
worthy of study that will tend to im- 
prove the relations between employer and 
employe, but these are obvious and re- 
quire no special comment. 

Satisfied employes are not only more 
efficient and profitable for the employer 
but they are better citizens. A city, a 
state, and a country benefit by satisfac- 
tory industrial relations to the extent of 
having better and more conservative 
government. 

It is therefore a patriotic as well as 
an economic and a humane duty for the 
employer to understand his responsibility 
toward his employes, and do his part 
in every way. Likewise it is his duty 
to insist that those he employs do their 
part, and those who do not respond to 
such conditions should not be retained. 

The will to do what is fair and just 
toward employes and stockholders is the 
keystone of satisfactory industrial rela- 
tions. The way is so clear and the re- 
sults so well worth while that American 
industry will continue to improve the re- 
lations with its employes, thereby enjoy- 
ing a greater degree of confidence, co- 
operation, and prosperity. 


By R. L. AGGASsiz * 


Economic laws function actively in the 
copper industry—Copper buying always 
in waves—Supply dependent on refinery 
output rather than production—Refin- 
eries now working to capacity—Export 
sales not responsible for price advance 


COPPER in INDUSTRY 


O properly understand the heavy 
strain placed on the American 
copper industry over the past few 
months, to meet the unprecedented de- 
mand both here and abroad for the metal, 
it is necessary to face, and fairly judge, 
the situation which developed during this 
period. Although the monthly state- 
ments of copper stocks on hand through- 
out the year 1928 gave warning of a 
possible shortage toward the end of the 
year unless buying methods were re- 
vised, there seems to have been little 
heed paid. With our mines and refin- 
eries working to capacity during the 
latter part of the year and barely able 
to keep abreast of demand, there came 
an overwhelming buying movement both 
here and abroad toward the close of the 
year, and this has been steadily main- 
tained since. That prices should rise 
was inevitable. The operation of the 
laws of supply and demand are not to 
be checked. They constitute a force 
which can not be controlled. The price 
range during the year just past was in 
no sense abnormal. According to the 
Engineering and Mining Journal, it ran 
from 13.775 cents to 16.275 cents a pound, 
° President, Copper & Brass Research Assn. ; 
chairman, Calumet & Hecla Cons. Copper Co. 
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the latter figure being approximately 
what copper brought before the war. 

But with the ushering in of the new 
year came the most persistent buying 
movement which the industry has ever 
experienced. Copper rose steadily, as 
would any commodity in the world the 
demand for which was in excess of the 
supply. Every effort has been made to 
meet this situation. Production has been 
spurred to the limit, yet undaunted by 
rising prices, buyers here and in Europe 
have stormed the market for more and 
more copper, and large consumers have 
placed orders with the mills for months 
ahead. 

During 1928 there flowed into industry 
from the refineries of the world 3,908,- 
042,000 pounds of copper. Of this 
amount 3,255,698,000 pounds came from 
American refineries. The world con- 
sumption of copper during the year, 
computed from these deliveries, was 
3,975,726,000 pounds, and of this total 
3,315,362,000 pounds were the output of 
American refineries. So it will be seen 
that production and consumption ran 
fairly close. As a matter of fact, world 
deliveries of copper in 1928 show an in- 
crease of about 14 percent, while world 


production shows an increase of 11 per- 
cent. 


It must be kept in mind that 1928 was 
a record year in both copper production 
and copper consumption. The year be- 
fore was a record year, too, but the in- 
creased deliveries from American re- 
fineries alone during 1928 amounted to 
382,000,000 pounds. This is the sort of 
situation that the American copper-pro- 
ducing industry has had to meet and 
keep abreast of. It has been no easy 
task, but it might have been handled with 
more general satisfaction to all if there 
had been a more reasonable evenness in 
buying. 

Unfortunately, it is traditional with 
copper buying that it comes in waves. 
There is reason for this. There are 
thousands of manufacturers who are de- 
pendent for their operation on the prod- 
ucts of the mills; i. e., sheet, rod, wire, 
and tube. Naturally the cost of these 
materials is based on the market price 
of the raw material. When copper prices 
are dropping, those who need copper 
in their business are inclined to hold off, 
hoping they will drop still further. 
When copper prices start to go up, all 
hands rush (Continued on page 413) 


The 
FUTURE 


of Copper 


Advance of civilization dependent 
on steady flow of copper—Analy- 
sis of past experience and current 
requirements—Future of indus- 
try indicates need for additional 
copper reserves—Five principal 


outlets for the industry 


By C. F. KELLEY + 


INING is a basic industry, a 

pursuit essential to the exist- 

ence and progress of mankind. 
Its origin was undoubtedly contempora- 
neous with the awakening of the instinct 
of self-preservation that induced man to 
fashion a weapon and make an imple- 
ment. 

Out of the darkness that veils the 
mystery of creation, all that is known, 
all that has been realized to the present, 
all that can be hoped for in a material 
way for the future, has evolved from and 
is dependent upon man’s skill to aid his 
comparatively insignificant physical pow- 
ers by the creation of those agencies that 
have made him the master of his en- 
vironment. 

As a corrollary to the statement made, 
it is likewise true that throughout the 
record that man has left from remnants 
of the crude metal appliances found in 
the cave he inhabited to the most mag- 
nificent engineering structures which his 
constructive genius has created, the 
status of his civilization and social en- 
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vironment can be accurately ascertained 
by the skill displayed in the working of 
metals and the uses to which the product 
of mine and quarry were put. 

It seems to me, therefore, that it is 
eminently proper that upon this occasion 
a word of tribute to the mining industry 
should be spoken, and acknowledgment 
made of the debt that civilization owes to 
the miner. 

To speak of the progress that has been 
made, particularly in our own country, 
during the last century, is to dwell upon 
what has become a mere commonplace. 
But how often is there a realization to 
what extent that progress was made pos- 
sible and how completely its continuance 
depends upon the existence of the metal 
mines of the United States and the con- 
trol of their product. 

In a primitive state man’s demand 
upon metal was comparatively slight; 
today it is an essential of practically 
every act of his existence. Without a 
constant uninterrupted flow of metal, not 
alone would further advance be impos- 
sible but disintegration of the 
status would rapidly ensue. 


social 


Throughout the long and tedious march 
forward copper has been one of the most 
highly prized and useful metals to man. 
Its enduring qualities, as well as its 
beauty, have made it always a highly 
desired metal, while its alloys of brass 
and bronze are adaptable to an infinite 
number of useful and necessary purposes, 
which the metal itself could not serve. 

Although no metal has a longer tradi- 
tion with man, it was not until the world 
emerged into the electrical era that it 
became indispensably necessary to his 
daily comfort and convenience. In the 
amazing development of the last half 
century no metal has played a more im- 
portant part or contributed more essen- 
tial qualities to its conservation. 

Those of us who have been witnesses 
to and who may have participated to 
some extent in the extraordinary and as- 
tonishing epoch of industrialization that 
has transpired, and which is unparalleled 
in progress, have difficulty in accurately 
gauging the year to year accomplish- 
ments that have been made, and venture 
with hesitation into the realms of 
prophecy in undertaking to predict the 
probabilities of the approximate future. 

The subject that has been assigned to 
me this afternoon is “The Future of 
Copper.” No doubt the designation was 
made because of my known enthusiasm 
for the subject and the optimistic view 
I have always entertained, even under 
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dustry. 

In dealing with what is purely an eco- 
nomic problem of this character, assum- 
ing that the trend toward the future 
continues in the same direction as the 
sustained experience of the past indi- 
cates, and that the subject of discussion 
is intimately associated with the basic 
factors that mean continued industrial 
and social progress, I know of no safer 
or more logical formula for forecasting 
future probabilities than measuring them 
by past experience and current require- 
ments. 

If we apply this method of analysis 
to the subject under discussion there is 
abundant justification not only for the 
utmost optimism as to the future of this 
metal and its industry but of grave ap- 
prehension that the known reserves of 
cupriferous ores will be inadequate to 
long supply constantly increasing demand 
for the product. 

The narrative of the extraordinary 
growth of the copper industry is ae- 
curately, briefly, and most interestingly 
summarized in a pamphlet recently 
issued by the Department of Commerce, 
designated as Economic Paper No. 1, en- 
titled “Summarized Data on Copper Pro- 
duction.” I am sure the subject could 
not be better presented than by quoting 
briefly from its context. 


TABLE 1.—World production of copper, by dec- 
ades, 1801-1920 (short tons). (The short ton 
is the only unit of weight used in this paper.) 


Inc., annual avg. 
Annual Quantity 


Period "Production average (tons) Pct. 
1801-1810... 182,000 18,200 
1811-1820... 188,496 18,850 680 3.6 
1821-1830... 273,504 27,350 8,500 45.1 * 
1831-1840... 364,448 36,445 9,005 33.3 * 
1841-1850... 493,808 49,381 12,9386 35.5 * 
1801-1850... 1,502,256 
1851-1860... 759,079 75,908 26,527 53.7 * 
1861-1870... 1,149,344 114,934 39,026 51.4 * 
1871-1880... 1,423,744 142,374 27,440 23.9* 
1881-1890... 2,488,591 248,859 106,485 74.8 * 
1891-1900... 4,149,353 414,935 166,076 66.7 * 
1851-1900... 9,970,111 
1801-1900... 11,472,367 
1901-1910... 7,628,334 762,833 347,898 83.8 

12,187,341 1,218,734 455,901 59.8 


1911-1920... 


*52.8 percent average increase per decade for 


100 years. 

Table 1 shows a constantly expanding 
ratio of production for more than a cen- 
tury. The increase in the rate of produc- 
tion averaged nearly 53 percent each 
decade through the 100 years ending with 
1920. 

The table shows that during the first 
half of the nineteenth century nearly 
three (2.7) times as much copper was 
produced in the fifth decade as in the 
first. Yet the production of the second 
half of the century was more than six 
(6.65) times that of the first half. 

During the first decade of the present 
century, however, the production was 
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difficult conditions, for the copper in- 


two-thirds as great as that of the entire 
nineteenth century, and the production of 
the second decade exceeded the total pro- 
duction of the previous century by nearly 
a million tons. In the latter decade the 
production was 65 times as great as that 
of the second decade of the nineteenth 
century. 

Table 2 shows world production of 
copper by five-year periods. 


TABLE 2 
Inc., annual avg. 
5-year Annual Quantity Per- 
period Production average (tons) cent 
1881-1885... 1,105,809 221,162 
1886-1890... 1,382,782 276,556 55,394 25.2* 
1891-1895... 1,726,305 345,261 68,705 24.8 * 
1896-1900... 2,423,048 484,610 139,349 40.4* 
1901-1905... 3,357,378 671,476 186,866 38.6 * 
1906-1910... 4,270,956 854,191 182,715 27.2* 
1911-1915... 5,366,397 1,073,279 219,088 25.6 * 
1916-1920... 6,820,944 1,364,189 290,910 27.1 * 
1921-1925... 5,910,731 1,182,146 —182,043 —13.3 


* 29.8 percent average increase per 5-year period. 


The outstanding feature of Table 2 is 
the appearance of a five-year period 
(1921-1925) during which there was a 
recession in the amount of production. 
During each of seven equal periods pre- 
ceding it the average increase in pro- 
duction had amounted to about 30 per- 
cent (29.8), but for all of the five-year 
periods shown (1881-1925) the average 
increase per five-year period was 24.4 
percent. 


TABLE 3 


Year Production Year Production 
245,005 820,104 
253,120 912,241 
980,761 


615,052 1926........ 1,629,140 
656,482 1927........ * 1,674,818 
726,992 


*American Bureau of Metal Statistics, 1927. 


Table 3, presenting the total amount 
of world production by years, shows that 
the increase was remarkably steady 
until it was disturbed by the World War. 
A decided rise in the amount of produc- 
tion during 1916, 1917, and 1918 was 
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followed by an even more decided reac- 
tion. Recovery from the latter was rela- 
tively slow, and the pre-war trend was 
resumed only in 1926 after 11 years of 
disturbance. 

This table shows the annual world 
production by years, and if projected 
would indicate a minimum demand for 
copper production of approximately 
1,800,000 short tons for the year 1930. 
It should not be assumed, however, that 
the .existing rate of increase in copper 
production can persist for many more 
years. Since 1800 the increase in cop- 
per production has averaged 180 percent 
each quarter-century, amounting finally 
to 25,726,000 tons for the quarter 1901- 
1925. Such a rate of increase, if con- 
tinued, would require a production of 
72,000,000 tons for 1926-1950, 200,000,000 
tons for 1951-1975, and 565,000,000 tons 
for 1976-2000, a total of 862,000,000 tons 
for the twentieth century, in contrast to 
less than 12,000,000 tons for the nine- 
teenth. The known world resources of 
copper are inadequate to meet any such 
demand. 

The concrete facts taken from the fore- 
going Government publication need little 
comment to show the position of the in- 
dustry today. Perhaps the most illumi- 
nating comment that could be made is 
that the predictions for demand in the 
future are too conservative, as, before 
the above pamphlet was issued from the 
press, the estimated production require- 
ment for 1930 was already being exceeded 
by current production, as witness the 
total of 353,000,000 pounds produced for 
October, the last month for which data 
is available, or a present annual rate of 
more than 2,100,000 tons. 


In the absence of stocks, and there is 
practically no stock of copper today in 
existence, it is axiomatic to say that 
consumption has kept pace with produc- 
tion, but, forecasting the future, it is 
essential to refer to the principal use 
for the metal to reach an intelligent 
opinion as to whether or not they are 
of a character likely to increase or di- 
minish the demand. 

It is interesting to glance at the five 
major consumptive outlets and to note 
the constantly increasing demand of each, 
shown in Table 4. 

When the statistics for 1928 are com- 
piled all previous records will have again 
been broken. (Continued on page 413) 


TABLE 4 
ESTIMATED CONSUMPTION OF COPPER IN THE UNITED STATES 
(In tons of 2,000 Ibs.) 


1920 1921 1922 1923 1924 1925 1926 1927 
Electrical manufacturers........ 170,000 130,000 134,500 178,500 195,500 183,500 201,000 196,500 
Telephones and telegraphs...... 61,000 54,000 60,000 75,000 80,000 90,000 104,000 93,000 
Light and power lines.......... 29,500 33,000 48,750 85,850 90,000 110,000 117,000 103,000 
60,000 47,000 73,800 103,900 93,700 106,400 102,800 99,000 
34,500 22,150 36,950 38,050 40,450 46,700 560,200 46,100 


1888........... 294,808 1912........ 1,102,609 
1914........ 1,027,051 
1893........... 384,988 
1894........... 353,493 1918........ 1,574,256 
1895...........° 368,963 1919........ 1,095,617 
1896........... 422,838 1920........ 1,057,168 
614,636 
1898........... 480,904 Ee 934,927 
1900........... 545,439 1924........ 1,479,877 


By WILLIAM A. WILLIS * 


Estimates founded upon research work 
indicate prospects for consumption of 
copper and its alloys both here and 
abroad were never brighter—How the 
Copper & Brass Research Association 
serves the industry—Markets for copper 


RESEARCH and COOPERATIVE 
the COPPER INDUSTRY 


EFFORT in 


URING the recent flurry in 
[Dz when prices seemed to be 

entirely out of control of both 
producers and consumers, there was 
much talk, both here and abroad, of an- 
other such influx of substitutes as marked 
the war period. Undeniably there was 
revolt; more mental than actual, when 
copper began to soar above 20 cents, but 
that the continued use of copper and its 
alloys in industry was ever seriously 
menaced is untrue. One of the chief 
functions of an organization such as ours 
is to keep in close touch with all con- 
suming industries, to measure and weigh 
prospects for the future as well as im- 
mediate conditions. This can not be done 
superficially. Conclusions must be based 
on careful study over long periods of 
time and require both detailed analysis 
and vision. And so I propose to go on 
record as saying that the prospects for 
the consumption of copper and its alloys, 
both here and abroad, were never 
brighter than at the present time, and 
this regardless of whether the metal 


*Manager of the Copper & Brass Research 
Association. 


stabilizes itself at 16, 18, or 20 cents. 

can conceive of copper, or any other 
basic material, being run up to prohibi- 
tive prices through the operation of fac- 
tors over which the industry has no con- 
trol. But that such a condition would 
continue over any protracted period is 
extremely doubtful. Such violent fluc- 
tuations are recognized as harmful to 
all concerned, and nobody wants them. 
At the time of this writing, copper is 
18 cents, and while it is entirely outside 
of my province as manager of the 
Copper & Brass Research Association to 
discuss prices, as an individual I have no 
hesitation in expressing the opinion that 
not only is it a fair price but much 
better for the consuming industry, the 
ultimate consumer, and everybody else 
than the absurdly low levels which have 
prevailed since the war. 


The Copper & Brass Research Asso- 
ciation was organized late in 1921, at a 
time when the copper industry was in 
the doldrums as a result of the war. Its 
functions are educational, and research 
work in the interests of increased con- 
sumption of cnpper and its alloys. It 


I 


buys nothing; it sells nothing. 


It has 
no concern with prices and makes no in- 
trusion into the internal affairs of either 
the copper producing or copper consum- 


ing industries. It has 46 member com- 
panies representing upward of a billion 
dollars of invested capital, and hasn’t a 
secret activity of any kind. Since its 
work actually got under way (which 
would be about in January, 1922) there 
has been a steady increase in the con- 
sumption of copper in the United States. 
In 1925, and again in 1927, representa- 
tives of the association went to Berlin 
to assist the German copper fabricators 
in organizing along lines similar to our 
own association. Assistance also was 
given to fabricators in England and in 
the French-speaking countries. Since 
that time our association has worked 
closely with the foreign promotional ef- 
forts. Beginning with 1926, European 
consumption of American copper has 
steadily increased; in fact, the ratio of 
increase is almost the same as that in 
the United States. 


All of this may be coincidence. Some- 
times I feel that too much credit is given 
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to the association for the near miracle 
under which shipments from American 
copper refineries increased from 589,966 
tons in 1921 to 1,657,681 tons in 1928. 
Electrical and building expansions fol- 
lowing the war, improvement in economic 
conditions abroad, and an abundance of 
cheap copper over a period of six years 
all played their part. Taking advantage 
of these favorable conditions, however, 
there was a distinct part for an organi- 
zation like ours to play. Unquestionably 
its work brought about what, for want 
of a better designation, I shall call 
“eopper consciousness.” It took the 
story of copper, brass, and_ bronze 
straight to the consumer through adver- 
tising and literature. It created a good- 
will status in the crafts and professions 
having a bearing on consumption that 
had never before existed. It brought 
about dealer cooperation on an unprece- 
dented scale, it solved the age-long prob- 
lem of adequate distribution of stocks; 
it ended many petty impositions which 
had been practised for years, and finally 
it brought about a cohesion within the 
industry which made for better under- 
standing all along the line. All of these 
things have played their part in the tre- 
mendously increased consumption of 
copper that has taken place in the last 
six years. 

Educational work, especially where it 
takes the form of magazine and news- 
paper advertising, is a conspicuous ac- 
tivity, and so it is not surprising to find 
many people who look on the Copper & 
Brass Research Association as devoted 
exclusively to publicity. As a matter 
of fact, this public educational effort 
represents about 25 percent of the asso- 
ciation’s work, although I am not for a 
moment attempting to minimize its im- 
portance. Of course, it is closely tied up 
with the research which the association 
conducts; by which I mean that as re- 
search develops fields for profitable ex- 
ploitation, the advertising naturally fol- 
lows. We have never advertised copper, 
brass, or bronze to the public for any 
specific use without first carefully study- 
ing the field we were about to enter and 
determining to our own satisfaction that 
these metals were the very best and 
most economical in existence for the ap- 
plication advocated. 

Although our association has and still 
is conducting a great deal of research of 
a technical character, our main effort in 
this direction is in commercial fields. 
Nothing could be of more importance to 
an industry producing raw materials 
than the study of the industries that con- 
sume its product. It is no trick at all 
to increase the consumption of your 
goods in an industry if you go at it in 
the right way. In the first place, the 
industry involved will always work with 


you, because you are spending your 
money and talents to increase the volume 
of its business. I have in mind one field 
that our association entered in 1922, 
where the consumption of copper ran less 
than a million pounds a year. Last year 
this industry consumed nearly 40,000,000 
pounds of copper. That may seem a 
small part of the more than three billion 
pounds of copper shipped out of Ameri- 
can refineries in 1928, but it must be 
kept in mind that when you have worked 
results like that on some 20 or 30 of the 
relatively smaller consumers, you get a 
total tonnage that is truly formidable. 
In my opinion, no greater mistake can be 
made than ignoring the small consumer. 
He is a real factor in the whole; a 
mighty important part of the picture. 

There is another side to this research 
work which is even more important to an 
industry than any immediate profits from 
increased consumption. That is the 
knowledge it gives us of trends. It en- 
ables us to gauge fairly accurately what 
are the prospects for the future. I had 
this in mind when, at the outset of this 
article, I spoke so optimistically concern- 
ing copper consumption. 

We are now concluding a survey into 
the railroad field which has been going 
on for more than a year. It has devel- 
oped some interesting and to us valuable 
facts, considering the tendency every- 
where toward the electrification of trans- 
portation lines. In the United States at 
the present time 3,600 miles of trackage 
are under electrification. Within 10 
years, according to plans now in opera- 
tion, this will be increased to 8,500 miles. 
The copper used in existent railroad elec- 
trification is approximately 100,000,000 
pounds. It will require an additional 
125,090,000 pounds of copper to carry out 
the program referred to, so 10 years 
hence there will be 225,000,000 pounds of 
copper in railroad electrification projects 
alone. 


The railroad field as a whole uses 
850,000,000 pounds of copper. By 1940, 
it is estimated, it will require more than 
1,000,000,000 pounds. Eighteen Ameri- 
can railroads are now partly electrified 
and 10 others have made plans for elec- 
trification in the near future. How the 
railroads eat up copper may perhaps be 
better understood when I say that the 
average locomotive contains 4,300 pounds, 
the average Pullman car 2,800 pounds, 
the average freight car 160 pounds, the 
average day coach 1,200 pounds. A rail- 
road power house will contain 500,000 
pounds of copper. The Pennsylvania 
railroad’s great plant at Manhattan 
Transfer contains 3,600,000 pounds of 
copper. 

Another field, the study of which our 
association has just completed, is naval 
and merchant marine expansion. The 
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ship-building program of the world over 
the next few years is truly staggering. 
The amount of copper, brass and bronze 
which will be required runs into almost 
unbelievable figures. Here are some fig- 
ures that throw an interesting light on 
this point. Each ship of 30,000 gross 
tons will in part consume the following: 


Shaft sleeves 53,500 Ibs. 
Shaft bearings 35,000 Ibs 


Condenser tubes 


Condenser water piping valves...... 50,000 Ibs. 
6,000 lbs. 
Main propelling machinery.......... 200,000 Ibs. 
Receiving piping ........ccccccccce 60,000 Ibs. 


Auxiliary and augmentary condensers 30,000 Ibs. 
Heaters and coolers................ 10,000 Ibs. 


Bearings and bushings............. 500,000 Ibs. 
Electric gear and wiring........... 3,000,000 Ibs. 
Nonmagnetic or finishing plating... 100,000 Ibs. 


Repairs and the constant moderniza- 
tion of the 60,000,000 tons of steel ship- 
ping now in commission will not require 
such large amounts of copper because of 
the enduring character of the metal, but 
it is estimated that these items will, over 
the next few years, account for an ar- 
nual consumption of 100,000,000 pounds. 

Out of similar surveys which have been 
made in the past year by our associa- 
tion, covering the farm field, the laundry 
industry, the heating industry, the oil 
industry and a number of others, I have 
picked these two as a background for 
my optimism concerning the immediate 
future of copper. With the general elec- 
trical industry (transmission _ lines, 
hydro-electric projects, radios, refrigera- 
tion, household appliances, etc.), con- 
suming increasing amounts of copper, the 
building and automobile industries doing 
the same thing, I can see no slackening 
of demand, even if, as is the fact, a fair 
price is being asked for copper metal for 
the first time since the war. 

As for substitutes for copper, there 
really are no such things. Other metals 
can be used in manufactures but there 
are mighty few industries that care to 
take the risk. The public has been edu- 
cated to demand copper, brass and bronze 
in certain commodities and they will have 


nothing else. Of course by this I refer ° 


to articles which always have been made 
of these metals. There are many fields 
in which other metals have their legiti- 
mate place, but where copper or its 
alloys have always been the best, they 
still are the best and probably always 
will be the best. As to the trend of the 
moment, I have just read an article 
dealing with high copper prices, written 
by an Englishman, from which I quote 
the following: 

“One continually hears talk of other 
metals and materials being used as sub- 
stitutes for copper * * * but the 
broad fact is that the non-ferrous metals 
are to some extent gradually being sub- 
stituted for almost everything else. This 
results from the ever expanding demand 


ns 


99,200 Ibs. 
Condenser tube sheets.............. Ibs. 
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for something better, for materials that 
are more pleasing and dependable while 
in use and more lasting.” 


It certainly is an age of metals, es- 
pecially for those in the non-ferrous 
group. It likewise is an age of collective 
effort in industry. Our experience in the 
Copper & Brass Research Association 
may be said to have pretty definitely es- 
tablished the fact that an industry can 
do itself, its customers and the general 
public a whole lot of good by getting to- 
gether in a common effort, so long as 
that effort rigidly avoids any activity 
that would in the least affect competi- 
tive conditions. 


COPPER in 
INDUSTRY 


(From page 408) 


madly in to stock 
up, fearing it will 
go still higher be- 
fore they fill their requirements. That 
is the situation we have been experienc- 
ing since the beginning of the year, only 
this time the buying movement has been 
more persistent and extended over a 
longer period than usual. 

Conditions such as have existed since 
the first of the year could not possibly 
be foreseen. The cause of it must be 
traced beyond the mills, which are the 
initial consumers of all copper. It goes 
back to the great ultimate consumers, 
public utilities, etc., who seem to have 
become panicky over a threatened short- 
age of the metal and insisted on buying 
months further ahead than has ever been 
their custom in the past. 

How anybody familiar with ~ the 
steadily increasing demands for metal 
that have been made on the copper pro- 
ducers can criticize the industry for the 
present shortage is not easy to under- 
stand. There is an erroneous idea in 
some quarters that mine production con- 
trols the amount of copper available for 
industry. As a matter of fact, it is the 
refinery output alone which counts. The 
refinery is the neck of the bottle. It 
doesn’t matter how you steam up mine 
production, the available supply is the 
refinery output, and that alone. Ameri- 
can refineries can turn out just so much 
copper and for months now they have 
been worked to the limit to turn it out 
to the last possible pound. 

Here are some figures which it seems 
to me are enlightening: In 1924 the aver- 
age monthly production of copper was 
253,000,000 pounds; in 1925 it was 264,- 
000,000 pounds; in 1926, 275,000,000 
pounds; and in 1927 it was 282,000,000 
pounds. Then, without warning in the 
third quarter of 1928, demand expanded 
to a required production of 317,000,000 
pounds a month, and in the fourth quar- 
ter to 360,000,090 pounds a month. We 
started the new year with deliveries from 
North and South American refineries 
alone of 314,378,000 pounds during Janu- 


ary, a month which when all the figures 
are available will prove to be the big- 
gest one in deliveries in the history of 
the industry. 

These large tonnages represent the 
combined necessities of both Europe and 
America, and to meet them has put an 
extraordinary pressure on the copper in- 
dustry. Every facility available to the 
industry has been employed to keep 
abreast of the situation, a fact which is 
self-evident to any fair-minded person 
who will scan the statistics covering the 
tense period we have been passing 
through. 

There has been a tendency in some 
quarters to attribute the rapid price ad- 
vances to the operations of Copper Ex- 
porters, Inc. This is absolutely without 
foundation. Since early last fall every 
advance in the export price of copper 
has been forced by the open domestic 
market advance in the United States, 
and the records show that every advance 
abroad was preceded by advancing price 
levels in the United States at which sales 
were actually made. Surely the differ- 
ential of one quarter of a cent for ex- 
port copper can not be regarded as ex- 
cessive, considering the cost of trans- 
porting, selling, and delivering the metal 
in Europe. 

Under analysis the price factor does 
not seem to be a fair basis for the dis- 
satisfaction it seems to have caused in 
some quarters. The advance from 1913, 
the last normal pre-war year, is about 
20 percent, whereas all other commodi- 
ties show increases of between 45 and 
50 percent. Considering the increased 
cost of all factors of production and the 
decreased value of all monies, there does 
not seem to be anything extraordinary 
in the present price of copper. 


or power supply, 


COPPER and as well as a con- 
PRODUCTION 

sideration of the 
PROBLEMS 


balance between 
supply and demand 
for the commodity produced. It would 
not be sound economics to provide capac- 
ity for extreme peaks in production and 
then have 50 percent of the plant idle 
for 90 percent of the time. 

Additional water supply, power, trans- 
portation facilities and plant capacities, 
let us say, could be indefinitely expanded 
in some instances, but in the case of one 
or more facilities there are usually eco- 
nomic limits beyond which the unit value 
of the facility reaches a prohibitive cost. 

While a set rule is not possible in its 
application to problems made up of so 
many variables, experience in the con- 
struction difficulties involved will de- 
velop a sense of judgment which seems 
to be the direct answer for the specific 


size of existing copper plants in opera- 
tion today. 


(From page 405) 
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The FUTURE 
of COPPER 


(From page 410) 


The total esti- 
mated production 
for 11 months to 
the end of November, of more than 
1,500,000 tons, being approximately 
equal to any 12 months’ production in 
the history of the industry. 

It can not be conceived upon any ac- 
ceptable hypothesis that the consumptive 
demands enumerated for copper are not 
of a character that will constantly ex- 
pand, in addition to which new uses are 
constantly developing—radio, electric re- 
frigeration, electrification of railways, 
washing machines, domestic water heat- 
ers, copper and brass pipe, and plumbing 
supplies and countless other utilitarian 
purposes are constantly developing that 
promise to demand from the industry 
every possible effort that can be made to 
fulfill them. 


MINING AND MILLING OF 
ASBESTOS 


Mining methods in the asbestos indus- 
try vary according to the geological oc- 
currence of the asbestos, says the United 
States Bureau of Mines in a report re- 
cently issued. The asbestos in limestone, 
such as the deposits in Arizona, is usually 
mined by tunnels and lateral drifts, or 
by some simple system of underground 
mining following the ore. In the Ari- 
zona field the ore is first blocked out and 
then stoped, the roof, after stoping, being 
upheld by the waste rock. In this field 
it is common practice to keep the reof 
close to the asbestos zone and to pick 
down the ore onto a large canvas after 
the supporting rock has been removed. 
Asbestos in peridotite or large masses of 
serpentine is generally mined by open 
pit, as in Canada. 

Crude fiber is usually graded by hand- 
cobbing and sorting, though sometimes 
the poorer material is screened. The 
very short fiber that forms the great bulk 
of the world’s production is separated by 
milling. Mill fiber is graded largely on 
the basis of screen tests. Screens of 2, 
4, and 10 meshes to the inch are used. 
Sixteen ounces of fiber are taken, and 
the amounts retained on each screen, and 
that which passes through the last one is 
recorded after the screens have been 
shaken in a specified manner for two 
minutes. Thus 1-8-5-2 would indicate 
that 1 ounce remained on the 2-mesh 
screen, 8 ounces on the 4-mesh, and 5 
ounces on the 10-mesh, and that 2 ounees 
passed through the 10-mesh screen. 

The volume of waste in the asbestos 
industry is enormous, for much of the 
rock broken must be discarded. In the 
Canadian field, the largest in the world, 
the average yield per ton of rock mined 
is 1 percent of “crude” asbestos and a 
fraction over 6 percent of mill fiber. 
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UTAH COPPER-— 7% 


Utah Copper Mine, situated 
in Bingham Canyon, Utah, 30 
miles from Salt Lake City, is an 

open pit. The deposit is a soft porphyry, 

in which the copper is disseminated or 


distributed almost uniformly in minute 
particles throughout the mass. 


The prevailing formation is quartzite 
and intrusive monzonite. The genesis of 
the deposition appears to have started 
by deposition of copper minerals along 
these contacts, subsequent to the intru- 
sion, and the circulation of hot mineral- 
ized solutions along the fractures. This 
resulted in a sulphide zone, characterized 
by chalcopyrite. and pyrite, over an ap- 
proximate area a mile long, a half mile 
wide, and as proven by prospect drilling, 
to extend at least 1,000 ft. below the pres- 
ent bottom of the pit. 


The original augite, hornblende, mag- 
netite and feldspar have been largely re- 
placed by the sulphides mentioned, to- 
gether with quartz and sericite. The de- 
posit offers a striking illustration of 
metamorphism and hydrothermal activity 
on a gigantic scale. 


* Compiled in cooperation with officials of the 
Utah Copper Company by Dr. Henry Mace Payne, 
Consulting Engineer of the American Mining 
Congress. 
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An Airplane view 
of the workings 
at Bingham Canyon 


Mass production 
exemplified—Mining 
methods described— 
Operation of electric 
shovels and newly 
electrified haulage— 
Preparation of pulps 
for flotation and mill 
practice — Increased 
reserves and decreased 
costs due to flotation. 
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HE mine is made up of a series of 

20 terraces or shovel benches, vary- 
ing in height from 40 to 125 ft., each 
bench being provided with a standard 
gauge track, power line, feeder cable, and 
trolley, as well as an air line for the op- 
eration of rock drills. 


Each terrace is connected one with the 
other, by two series of switchbacks on 
4% percent grades, one series on either 
side of the pit, so that trains coming 
from any one level can run directly to 
the assembly yards where the main line 
trains of 45 cars are made up for the 
18-mile trip to the mills. 

In addition to the ore mining, nearly 
a ton of waste is removed per ton of ore 
loaded, and each two or three levels, as 
the case may be, are provided with a 
track to the places of waste disposal. 
Five-car trains of 30-cu. yd. capacity 
dump cars are used in this service, and 
the waste material hauled to nearby 
gulches and ravines, where it is dumped 
permanently away from future mining 
operations, as determined by prospect 
drilling. 

The ore is loaded by power shovels 
into 14-car trains, each car having a net 
capacity of 80 short tons. The train is 


drawn by a trolley type 74-ton electric 
locomotive taking direct current from the 
trolley at 750 volts. 


HE drilling for blasting purposes is 

accomplished by means of rock drills 
of the 3%-in. diameter reciprocating 
type, with which “toe” holes at the toe 
of the slope, and “down’”’ holes from the 
edge above, are drilled to a depth of 20 
to 25 ft., and spaced at 15-ft. intervals. 
This old type of machine is still used 
primarily to avoid maintaining water 
lines on the benches, on account of freez- 
ing conditions in winter. 

In most cases the “toe” holes suffice, 
and drilling on the edge above can be 
dispensed with. These holes are “sprung” 
to receive the blasting charge, and when 
loaded are fired by cap and fuse. 

Dynamites (ammonia base) of 40-60 
percent strengths, manufactured locally, 
are used for this work. The material is 
blasted and prepared for loading in long 
stretches ahead of the shovel, and the 
drilling operations follow close behind 
the shovel advance. 

Prospect drilling, which is always nec- 
essary with work of this nature, is ac- 
complished with standard drilling rigs, 
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World's Ranking Producer 


The Magna Concen- 

trator. The Arthur 

plant may be seen in 
the distance 


Standard gauge rail rec- 
ords for transportation to 
smelter — Voluntary wage 
increases to army of three 
thousand seven hundred 
men—The story of copper 
from ore to the finished 
product 


electrically driven, using started bits up 
to 26 in. in diameter. Holes are drilled 
and cased to depths of 1,500 ft., and the 
“sludge” analyzed for copper content. 
This permits the delimiting of ore re- 
serves, and on these results, shovel oper- 
ations are planned years in advance. 


HE maintenance of proper machine, 

boiler and electrical shops is of 
course necessary for general and operat- 
ing repairs, and warehouses, heating 
units, substations, compressor plants and 
administration offices are all modern, of 
recent design, and adequate for the re- 
spective purposes intended. 


As Rickard well said in 1915: 


“It is an impressive picture of highly 
organized human industry. The crest of 
the hill has been removed, but, fore- 
shortened by distance, the mountain still 
looks like a pyramid, the levels of suc- 
cessive excavation suggesting the step- 
like cross-section of one of the famous 
Egyptian tombs. The outer cover of 
the hill is colored red, by oxidation; the 
mass itself is gray. It is a huge theatre 
* * * but so big is the stage that 
* * * ore trains are seen like chil- 
dren’s toys. * * On top of the hill 
like a redoubt, is a tank to which water 
is brought by gravity from Middle Can- 
yon, four miles west, to be conducted for 
drinking, boiler, and other purposes.” 


The beginning of electric shovel in- 
stallation and the change from steam 
shovels was described in THE MINING 
CONGRESS JOURNAL of September, 1927. 
The benches mentioned above, have a 
slope approximately 45 degrees, the ac- 
tual slope varying with the nature of 
the porphyry rock. The material blasts 
easily and varies from gravel size to 
boulders which it is sometimes necessary 
to “dobe” for loading by the shovels. 


HE first steam shovel was put in 

operation in 1906, and the first elec- 
tric shovel in 1922. As electric shovels 
were added some were equipped with 
direct current motors, and others with 
alternating current motors of the mill 
type. Extensive tests showed that either 
type of electric equipment was superior 
to steam shovels, and considerable in- 
crease in economy was shown, as well as 
many operating advantages. 


In 1923 eight additional alternating 
current shovels were ordered, and eight 
steam shovels were converted from steam 
to electric drive. At present writing, 
no more steam shovels are in use, and 
23 electric driven shovels are now oper- 
ated with electric power delivered to the 
machines at 5,000 volts. Fifteen of these 


- © Aerograph Co., Oakland, Calif. 


operate on direct current, and eight by 
alternating current. The necessary sub- 
stations and power distribution systems 
with standby and emergency facilities 
are likewise complete, so that steam as 
a power for the digging units is now a 
thing of the past. 

The last straw was added to the 
camel’s back and the controversy between 
a.c. and d.c. shovels was settled, so far 
as this company is concerned as a result 
of the six-year trial on a strictly com- 
petitive basis, and all future shovel 
equipment will be direct current 
equipped. 

The change from steam to electricity 
has been effected gradually, so that op- 
eratives’ have had time to familiarize 
themselves with the new equipment, to 
the end that the new work is running 
smoothly with no loss in digging effi- 
ciency during the interim of change. 

The reduction in cost due to eliminat- 
ing losses in steam, distribution of coal 
and water, flexibility of operation, and 
the many advantages of electric power, 
has more than justified the investment 
and helped in no small measure to meet 
the rising cost of labor and supplies. 

It has been found that the electric 
shovel loads more ore per shift than the 
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The lower right 
photograph is an 
airplane view of 
the mine as it ap- 
pears today. The 
hill in the left 
center of the top 
illustration is the 
same one shown 
in the bottom 
picture 


steam shovel, due to uniformity of elec- 
tric power supply, while uniform steam 
pressure is almost impossible. More- 
over, electrical equipment can usually be 
repaired quickly, which is not the case 
with leaking steam and water lines or 


choked boilers. 


HIS superiority also extends to the 

haulage system which has likewise 
been electrified, leaving only the drilling 
operations which will continue to be op- 
erated by compressed air. Until this 
change was effected, 50 steam engines 
weighing from 84,000 to 156,500 pounds 
each were required to haul from 7 to 10 
empty cars, weighing 21 tons each, up 
a 4 percent grade at a speed of 6 to 10 
miles per hour. Some of the grades en- 
countered ran to 5 percent with very 
heavy curves. Track layout is constantly 
being changed as the shovel cuts ad- 
vance, which has entailed a vast amount 
of special construction for the electric 
haulage system now in operation. 

The new electric locomotives weigh 75 
tons each and will haul 10 to 12 cars on 
these same grades at 10 miles per hour 
on a normal voltage of 675. They are 
so designed as to permit the addition of 
15 tons of ballast if desired. 

In order te meet all phases of operat- 
ing conditions, each locomotive carries a 
trolley pantograph, side arm collectors, 
cable reel with 2,000 ft. of cable, and 
seven have storage batteries, thus being 
equipped for any possible emergency 
which may arise. So many differing op- 
erating conditions must be constantly 
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Three photographs of Bingham 
Canyon are shown here. The one 
to the left is the site of the pres- 
ent operations of Utah Copper 
as it appeared some years ago 
before it had been attacked by 
man and machinery. The illus- 
tration below shows the steam 
shovels making the first cuts 


met, a similar diversity of power-feeding 
mechanism must be provided throughout 
the area of operations. 

On the various levels where every 
30 days sees a complete advance of 
trackage, the overhead trolley must be 
likewise moved. A light pipe structure 
with concrete base was at first designed, 
but subsequently in connection with serv- 
ice to a portable 5,000-volt shovel feeder, 
a portable steel tower was devised, with 
bracket arm, carrying both trolley wire 
and shovel feeder. 
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By close spacing and rigid alignment, 
this plan has proved eminently satisfac- 
tory, and this type of construction, al- 
though in the blasting zone, gives little 
trouble. It is impossible to follow stand- 
ard forms of construction used else- 
where because, due to the use of spread- 
ers and ditchers, the supports must be 
on the bank side of the track. On 
bridges, standard “I” beams are used. 
On large fills subject to settlement, the 
trolley supports are made a part of the 
track structure, thus providing standard 
clearance. 


INCE locomotive speed is directly 
proportional to voltage, feeder ca- 
pacity is essential, to avoid sudden volt- 
age drop. The feeder system at Utah 
Copper permits six locomotives, operat- 
ing on-three different levels, to receive 
current from two different sources over 
two feeders. Sectionalized switches are 
placed at the end of each level so that 
any level may be short-circuited in event 
of trouble. 
The Utah Power & Light Company 
furnish power at 120,000 volts, which is 
transformed to 44,000 volts at Utah 


U. S. Air Service. 


Copper’s central station, from which it 
passes to the Bingham Canyon opera- 
tions. The railway substations are two 
in number, duplicate, and full-automatic. 
The 44,000-volt current received from 
the central station mentioned above is 
3-phase, 60-cycles, and passes through 
an automatic oil circuit breaker to a 
3-phase transformer where it is tran- 
formed to 540 volts, 6-phase. 


Passing through solenoid operated, 
starting and running oil circuit breakers, 
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the low-voltage current enters the alter- 
nating current end of the converter, and 
emerges in the form of direct current. 
It then passes through a series of air 
circuit breakers to the main feedér sys- 
tem, whence it is tied into the trolley 
system and delivered to the motors of 
the locomotive, through the usual con- 
trol equipment. The return is made 
through the bonded track to the con- 
verter. 


Automatic operation is secured through 
master circuit breakers, thermal relays 
in predetermined sequence, and inter- 
locking brush lifting devices. 


The power required for a 12-car train 
on the average 4 percent grades at 10 
miles per hour is approximately 825 
k. w., and as each converter will furnish 
2,000 k. w. for short periods with all ma- 
chines operating at 100 percent over- 
load, it is possible to have 20 locomotives 
climbing the grade simultaneously. 


Due to the fact that only 15 of the 
total 40 electric locomotives ordered have 
as yet been put in operation, no final 
figures are available as to economies 
effected. It can be said, however, that 
fireman, watchman and part of engine 
house crew will be eliminated; coaling 


THE 


MINING CONGRESS JOURNAL 


Electric locomotive, train and electric shovel 
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One of the electric shovels 


and watering facilities will be no longer 
needed; higher speeds and greater haul- 
ing capacity will be had, and better visi- 
bility due to absence of smoke. 
Adequate substation facilities, trans- 
former capacity, conversion equipment 


and switch gear have been installed to 
provide and control the power for 20 
haulage units, and the additional equip- 
ment necessary for the operation of the 
full 40 units will be installed during 
1929. 


One of the steam locomotives 


(left) which has been replaced by the electric shown at the right 
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Loaded ore cars 


Details of trolley 
line construction, 
showing the over- 
head suspension 
on a curve (left) 
and on a curved 
trestle (lower 


left) 


Lower right—The 
cells in a combi- 
nation storage 
battery — trolley 


locomotive 
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Extreme left — One 
of the new electric 
locomotives 


Left — Example of 
trolley construction 
on the terraces 


As with electrification of shovels, the 
benefit contemplated is rapidly becoming 
a reality. In another year the entire job 
will be electrified, which will not only 
prevent an undue rise in operating costs, 
but will materially improve working con- 
ditions. Living conditions around the 
mine by reason of smoke elimination, 
will be greatly improved, so that gener- 
ally speaking the policy of keeping 
equipment up to continuously improv- 
ing standards is justified from all angles. 


: HE company has learned that such 
a progressive policy makes divi- 
dends possible, and what would other- 
wise have been a failure if old methods 
and practices had been continued, has 
been turned into perhaps the most suc- 
cessful mining operation in the country 
today. To make this clear, it should be 
remembered that the grade of ore being 
treated today was waste less than two 
decades ago. 

In this connection the company’s pol- 
icy toward its men is reflected in the 
character of houses they inhabit, in the 
facilities for recreation at their dis- 
posal, and in the general atmosphere 
which surrounds the operations. There 
are at present 3,723 men on its pay rolls, 
divided as follows: mine, 1,996; ore de- 
livery on railroad, 243; mill, 1,204; B. & 
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Extreme right— 
An electric shovel 
loading waste 


Right —A trans- 
mission line 


G. R. R., 205; Salt Lake office, 75. It is 

interesting to note that the general labor 

turnover is only 3.5 percent per year. 

During the past few months two in- $0-cu.-yd. 
creases of pay have been voluntarily dump car 
granted the workmen, which in average 

percentage amount to an advance of ap- 

proximately 13 percent. Compared with 

pre-war years (1913), the cost-of labor 

has risen 77 percent. 


HE “Preparation and Modification 

of Ore Pulps for Flotation” was dis- 
cussed in a paper by H. S. Martin, as- 
sistant metallurgical engineer of the 
company, in THE MINING CONGRESS 
JOURNAL, September, 1928. 

The ore after grinding to sufficient 
fineness to free the minerals from the 
gangue, or from each other if differen- 
tial flotation is to be used, is then ready 
for treatment. Lime is then added, cy- 
anide follows, the selector third, and the 
frother last. Experience has indicated 
that the most economical method for the 
collector is to add it just ahead of the 
flotation machines. 


Power 
Equipment 


The use of coal tar creosotes contain- Below — Waste 
ing only a low percentage of tar acids dumps, the view 
: to the right show- 

has been almost entirely abandoned, ing a train of 
since it was found that 70 to 90 percent waste cars in 


action 
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« of these oils were practically inert in 


flotation. 

Before going further into present 
practice at the Magna and Arthur mills, 
it will be of interest to review the steps 
by which this has been reached. 


RIOR to the organization of the 

Utah Copper Company, concentra- 
tion tests of the copper bearing porphyry 
ore at Bingham caused much specula- 
tion. The existence of large tonnages 
of sulphide ore was acknowledged, but 
the outlay of money required to success- 
fully treat this ore, together with the 
small margin of profit involved, pre- 
sented a most discouraging picture. 

Colonel Enos A. Wall in 1888 had 
faith in the property and held onto it 
until other men became interested. Cap- 
tain Joseph R. De Lamar heard of the 
property and in 1895 had it examined 
and tested. A mill test of 76 tons of 2 
percent ore was made, and concentrates 
produced assaying from 28 to 33 per- 
cent copper, with a recovery of 60 to 
62 percent. 

The market in copper being disturbed, 
matters rested until 1898, when Robert 
C. Gemmell made another examination 
of the property. The encouraging na- 
ture of his report made a deep impres- 
sion on those directly interested and, 
although efforts were made to promote 
the property by several different men, it 
was not until 1903 that D. C. Jackling 
secured the backing of his former em- 
ployers, Charles M. MacNeil, Spencer 
Penrose and R. A. F. Penrose, who fur- 
nished the capital to obtain an option 
from Colonel Wall. 

The property was again examined, 
this time by F. H. Minard, who stated 
that it had excellent merits, the only ob- 
jection being water supply. Shortly 
after this report was made, work was 
started on an experimental plant about 
2% miles down the canyon. This plant 
was called the Copperton Mill and was 
designed to treat 300 tons of ore daily. 

On June 4, 1903, the Utah Copper 
Company was organized under the laws 
of Colorado, the capital being $500,000 
in shares of $1 eaeh. April 29, 1904, the 
Utah Copper Company was reorganized 
and incorporated under a New Jersey 


Left and below—Two views of the 
substation and compressor plant 
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Substation, showing outside gear 
One of the power substations 
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charter and the capitalization was in- 
creased to $4,500,000, par value $10. 

The Copperton Mill started operations 
in May, 1904, under F. G. Janney. It 
was upon the experimental flow sheet of 
this mill that the Magna Mill was later 
designed. Ore was delivered by the Rio 
Grande Western Railroad Company, who 
operated Shea geared engines over the 
mine spur known as the “Copper Belt 
Railroad.” 

In the fall of 1905 the plant capacity 
was increased and many changes made 
in the flow sheet, which experimental 
work involved further changes in 1906 
and 1908. In 1907 electric power was 
available from the Garfield Power Plant 
and electric motors supplanted the steam 
engines at the mill. 

Due to irregularities in ore delivery by 
the railroad, on account of inadequate 
equipment, operations were frequently 
handicapped and irregular operation of 
the mill resulted. 


HE rapid and remarkable develop- 

ment of the mine, together with the 
favorable metallurgical results made at 
the Copperton experimental plant, re- 
sulted in the building of the Magna Mill. 
There being no suitable mill site in 
Bingham Canyon, and also a _ limited 


THE MINING CONGRESS JOURNAL 


water supply in this district, a mill site 
was chosen 15 miles north of the canyon. 
This property consisted of 2,400 acres, 
with large springs and an extended area 
suitable for the impounding of tailings. 


Construction began in September, 
1906, and operations began in June, 
1907. The mill itself, 500 x 600 ft., is 


of steel frame on concrete foundation. 
A power plant (now dismantled) 158 x 
288 ft., of steel and brick, with two con- 
crete smokestacks 180 ft. high and 12 ft. 
in diameter at the top, stood 2,000 ft. to 
the northeast. An office building, dor- 
mitory and mess house followed. On the 
upper side of the mill a concrete reser- 
voir with a capacity of 5,500,000 gallons 
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was built to receive water from nearby 
springs. 

Connection was made with the Rio 
Grande Western tracks, giving direct 
service from the mine, and a short haul 
for concentrates to the Garfield Smelter 
of the American Smelting & Refining 
Company. As had been the case at the 
Copperton Mill, however, the Magna 
plant was severely hampered by inade- 
quate transportation facilities. 


HE company therefore decided to 
build a railroad of its own between 
the Magna Mill and the mine at Bing- 
ham. Location surveys were made in 


1908 and construction began in 1910 on 


Above—lInclined tram leading to the 
mine office in Bingham Canyon 


Left—Ore train leaving 

the mine for the mills 
Below—Along the Bingham & Gar- 
field Railway, which runs from the 
mine to the Magna and Arthur plant 


| 
ot 
OF 
WRK 
\ 


422 THE MINING CONGRESS JOURNAL June, 1929 


The Arthur plant of the Utah Copper Company 


a line approximately 10 miles shorter 
than the Rio Grande Western branch 
line. 

The line is standard gauge, known as 
the Bingham & Garfield Railway Com- 
pany, all of the stock of which is owned 
by the Copper Company. 

The rolling stock consists of: 

(a) 7 321-ton Mallet locomotives. 

(b) 1 175-ton Consolidation locomotive. 


The Ball mine (c) 5 120-ton switching locomotives. 
section in the (d) 2 electric locomotives. 
Arthur plant (e) 632 80-ton (net) steel ore cars. 


This number of cars will be increased 
during 1929 by 100 new units, making 
732 in all. 

(f) 250 miscellaneous cars of various 
types, also cranes, spreaders, etc. 

This 18 miles of road doubtless ranks 
among the first when it comes to tons 
per mile per 24 hours. Sixty thousand 
tons of ore alone is transported in 24 
hours, making a total of 1,080,000 ton 
miles in this length of time. 

The road is equipped with 110-lb. 
steel, and is block-signalled throughout 


Two views of the car dumper at the Arthur plant 
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The Magna plant of the Utah Copper Company 
its length. There are six passing tracks 
which can be used as meeting points. 
The average grade is 2% percent, favor- 
ing the load, with a maximum of 2% 
percent. The main line trains consist of 
one locomotive and 45 cars. 
In the section of the road nearest the 
mine there are four tunnels, aggregat- 
ing more than 4,800 ft. in length, and 
three steel viaducts averaging in length 
670 ft., and whose average height above 
the bottom of the ravine is 200 ft. 
Transportation costs per ton over this 
road amount to 9 cents per ton, or five- Conveyors in the 
tenths of a cent per ton mile. secondary crush- 
With this road in operation, the ore ae as oh 
transportation question was fully settled, ne 
the results proving entirely satisfactory 
both from a physical and a financial 
standpoint. 


HE mill was divided into two equal 

units, and the coarse crushing de- 
partment was subdivided into four sec- 
tions. The fine crushing and concentrat- 
ing departments were subdivided into 12 
sections, the last of these being com- 
pleted in 1908. 

Up to 1914 power was obtained from p 

the 13,000-h.p. steam electric plant Below —Two views 


th dumper at 
located below the mill. It was generated 


Pines 
4 
| 
¢ 
‘ AS ’ 
‘ed 
“ 
‘ts 


THE MINING CONGRESS JOURNAL June, 1929 


Ball mill section 


Filters at the 
i Magna plant 


at 4,000 volts and transformed to 440 
volts for distribution. In February, 
1914, the plant was shut down and a 
contract entered into with the Utah 
Power & Light Company to furnish 
power for both mine and mill. 

At various intervals, improvements 
were made in the coarse crushing depart- 
ment. Owing to curtailment of copper 
production, however, the Magna plant 
closed down in February, 1919, and was 
not reopened until 1922. In April, 1923, 
work was started on a new primary 
coarse crushing plant. This installation 
includes a Wellman-Seaver-Morgan elec- 
tric car dumper handling two cars at 
once, with a capacity of 720 cars, or 
about 48,000 dry tons of ore per day. 

In 1911, the plunger type feeders in 
the fine crushing department were re- 
moved, and steel apron feeders installed. 
Trommel screens were replaced by im- 
pact screens, and in July, 1917, the work 
of installing ball mills was started. This 
change was made necessary partly by 
the prospective use of flotation, which 
required much finer grinding than here- 
tofore, and partly to lower the tailings 
on gravity concentration. 

At first quartzite pebbles were used, 
but in 1923 all the ball mills were loaded 
with steel balls instead of rocks. This 
increased the tonnage and made better 
grinding. 


N THE gravity concentrating depart- 

ment, the vanner concentrate orig- 
inally was removed by hand labor from 
the receiving box at the head of the ma- 
chines. This was remedied by installing 
a box washer made of a notched stick 
which worked back and forth with the 
vanner. Although simple of construc- 
tion, it proved of great value in auto- 
matically removing the concentrate. 

In 1910, the jigs being metallurgically 
unsatisfactory, 72 Garfield roughing 
tables were installed, with 48 Richards- 
Janney 4-spigot hydraulic classifiers. 
These and various other changes brought 
about a better grade of concentrate with 
marked lowering of insoluble material. 

In July, 1917 and April, 1922, other 
radical changes were effected, and in 
1925, the flotation plant took over the 
entire feed. 

Previous to 1917, all table and vanner 
concentrate was allowed to settle and 
dewater in 16 concrete bins, from which 
it was loaded into filter bottom concen- 
trate cars by crane. The introduction 
of flotation and finer grinding made it 
necessary to install thickeners and filters, 
since simple decantation would not give 
a dry enough product and losses would 
be high. 


HE operation of the Magna plant 
caused a substantial increase in staff 
personnel. The list of well known engi- 
neers and metallurgists who have been 
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identified with the growth of the com- 
pany’s operations constitutes an honor 
roll of world-recognized proportions. 

The appointment of Louis S. Cates as 
assistant general manager, D. D. Moffat 
as consulting engineer of mills, was made 
in 1919. These gentlemen were pre- 
viously in charge of operations at the 
Ray Consolidated in Arizona. 


HE Arthur Mill, originally known as 
the Boston Consolidated Mill, is lo- 
cated about one mile west of the Magna 
Mill. Construction of this plant started 
in May, 1906, and was completed in 1909. 
On February 1, 1910, the Boston Con- 
solidated was absorbed by the Utah Cop- 
per Company. Comparative mill tests 
were immediately made between the 
Magna and the Arthur plants, and dem- 
onstrated that the Magna plant not only 
could handle a larger tonnage, but could Impact screens 
make much better metallurgy on the = rolls in the 
Magna plant 
same class of ore. Plans were there- 
fore drawn up for the installation of 
new apparatus for a general remodeling 
of the Arthur Mill to give it a similar 
flow sheet to that of Magna. 
The next change of any importance 
was made in 1918, when a Hewlett car 
dumper capable of automatically dump- 
ing 440 cars of ore in 24 hours, was in- 
stalled. Grizzlies were built in to take 
eare of rocks running over 6% in. in 
size. This oversized screened material 
was then passed through a gyratory 
crusher of 54-in. capacity. 


ROBABLY -of all the changes and 

Foundry at the 

vicissitudes through which the oper- Arthur plant 
ations of the Utah Copper Company have 
passed, no one item-has been of greater 
significance than the introduction of flo- 
tation. E. E. Barker, engineer of mines 
for the company, delivered a paper on 
this subject before the Salt Lake meet- 


ing of The American Mining Congress Below—The Flo- 
and the American Institute of Mining tation sections of 
and Metallurgical Engineers, in August, the Magna (left) 
1927. Still further advances have been ont Arrant 


(right) plants 
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FLOW SHEET 
MAGNA PLANT - UTAH COPPER COMPANY 


FLOTATION DEPARTMENT DIVIDED INTO 2 UNITS, THEREFORE REQUIRING 2 HEADING, 
2 TAILING AND 2 CONCENTRATE SAMPLERS; ALSO 1 GENERAL CONCENTRATE SAMPLER. 


LEGEND 


Rotary car dumper—2-car capacity. 

2 sets bar grizzlies—6” openings. 

1 Allis-Chalmers No. 27 gyratory crusher. 

2 hoppers. 

4 60” apron feeders—variable speed. 

2 54” incline belt conveyors. Length, 174’—175-350 


~ 


*9Gyratory Crushers 


f. p.m 
7. 1 hopper. 
8. 4 sets bar grizzlies—2” openings. 
9. +4 Allis-Chalmers No. 9 gyratory crushers. 
10. 1 hopper. 
11. +4 42” apron feeders—variable speed. 
12. 2 54” horizontal belt conveyors. Length, 325’—175-350 
f. p.m. 
13. 2 weightometers. 
14. 2 impact screens—1” x 3” mesh. 


15. 2 48” incline belt conveyors. Length, 56’ 9”—230 f. p. m. 
16. 2 48” incline belt conveyors. Length, 136’—3465 f. p. m. 
17. 4 72” x 20” rolls. 

18. 4 36” incline belt conveyors. Length, 103’—300 f. p. m. 
19. 4 screening towers. 

20. 16 drum feeders. 

21. 16 impact screens—1” mesh. 

22. 436” horizontal belt conveyors. Length, 30’—350 f. p. m. 
23. 4 54” x 20” rolls. 

24. 2 36” incline belt conveyors. Length, 80’—360 f. p.m. 
25. 1 hopper. 

26. 2 36” incline belt conveyors. Length, 181’ 2”—460 


. p.m. 
27. 2 42” incline belt conveyors. Length, 108’—360 f. p. m. 


Scr 4 30° Length, 292’—280 f. p.m 
29. 4¢ ripper conveyors. Length, 292’—2 p.m. 
| 42516 Rolls 30. 1 fine 
t 31. 12 60” apron feeders—variable speeds. 
36 Zlevotor. 32. 12 36” belt-bucket elevators. Lift, 55’; 443 f. p.m.; 
18” x 9” buckets; stagg. 18” centers. 
33. 108 impact screens—variable 7 to 10 mesh. 
i 7°10" Ball Mills 34. 36 42” x 16” Garfield rolls. 
22’ Bow! D; 35 12 36” belt-bucket elevators. Lift, 60’; 432 f.p.m.; 
Bowl Drag Classifiers 18” x 9” buckets; stagg. 18” centers. 
/0' Ball Mills 36. 18 8’ x 14’ Dorr primary drag classifiers. 
Mills Vevarors =< 10’ ball mills—20 r. p. m. 
38. 12 22’ dia. Dorr bowl drag classifiers. 
© ‘Drag Clssifer. 39. 36 7’ x 10’ ball mills—20 r. p. m. 
@ ry sit 7 40. 12 36” belt-bucket elevators. Lift, 60’; 432 f. p.m.; 
18” x 9” buckets; stagg. 18” centers. 
@__Hesd} Samplers ; 2. 36 6’ drag classifiers. 
43. 36 8’ drag classifiers. 
& SWay Feed Distributors § 44. 2 head samplers. 
: 45. 2 5-way distributors. 
pee 46. 10 6-way distributor tubs. 
; 47. 60 emulsifier cells. 
Hotation Cells Rougher Tailin 48. 480 rougher flotation cells. 
Flotation Cells g 49. 120 cleaner cells. 
50. 60 recleaner cells. 
Sumps Pri. CL Tails 51. 2 sumps, primary cleaner. 
| Sumps Secondery Tails 52. 2 sumps, secondary cleaner. 
ae 53. 4 6” sand pumps—900 r. p. m. 
54. 4 6” sand pumps—900 r. p. m. 
A 75 Dorr Tanks 55. 6 75’ Dorr tanks. 
56. 2 75’ Dorr tanks. 
@__| 57. 2 samplers, concentrate. 
F 58. 4 18” belt-bucket elevators. Lift, 39’; 400 
36 Lrevators f.p.m.; 15” x 9” buckets; 18” centers. 
fimshed 7: Tok. 59. 9 American filters—14’ diameter. 
Booster Elev Tanks Darr Tonk Over? 60. 1 30” horizontal belt conveyor. Lift, 240’; 
300 f. p. m. 
ame! trate) 61. 1 30” incline belt conveyor. Lift, 162’ 8”; 
" 62. Concentrate car. 
Samplers Tailings | @ 63. 2 samplers (tailings). 
Concentrate Car 64. 1 general concentrate sampler. 
70 SMELTER @ Overflow Old Concentrate bin 65. Settling tank (old concentrate bin). 
4” Pum, 66. 1 4” sand pump—S845 r. p. m. 
67. 2 settling ponds. 
Sertiing Ponds 68. 13” American pump. 
QGvconrate!_2"Pum, 69. 2 36” belt-bucket elevators. Lift, 34’; 400 
——— f.p.m.; 15” x 9” buckets; 18” centers. 
Meo 70. 1 18” booster elevator for thickened con- 
= centrate from 2 Dorr tanks. 


Rotary Car Dump 
Grizzhes 
Feeders 
~54°Canveyo 
@ 
Grizzhes 
a 
Screening Towers 
@ Drum feed 
/inpach Screen. 
§ Rolls 
= 36" Conveyors 
«2 
36 Conveyo 
@)___ 42° | Conveyors 
Hoppers 
30 *7rippe Con 
Aine Ore Bin 
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The Robert C. Gemmell 
Memorial Clubhouse at 
Bingham, dedicated sev- 
eral years ago to the 
memory of former Gen- 
eral Manager Robert C. 
Gemmell, who started 
out with the Utah Cop- 
per Company as super- 
intendent of mines and 
mills in 1906 when the 
Bingham project was a 
highly speculative and 
much derided operation 


made, and Mr. Barker furnishes the fol- 
lowing information as of March 1, 1929: 


“While flotation had been known as a 
successful process prior to 1912, the en- 
tire Arthur plant did not go on to it 
until May, 1918. 


“The reasons for the delay were first, 
awaiting decision in the Butte & Su- 
perior Mining litigation; and second, 
war-time demands which precluded dras- 
tic changes when all efforts were concen- 
trated on maximum tonnage. Nineteen 
hundred and twenty-three was the first 
year in which Utah Copper Company’s 
ores including coarse concentrafes pre- 
viously tabled prior to grinding, were on 
a full flotation basis. 

“In 1905, when D. C. Jackling began 
making history in copper, the ore re- 
serves were 34,000,000 tons with a grade 
of 2 percent copper and a mill capacity 
of 700 tons daily. 

“The point of cut-off between profitable 
and non-profitable grades was 1.2 per- 
cent. A few years later the capacity 
was increased to 6,000 tons, when 1.1 
percent became the point of cut-off. Ore 
reserves had climbed to 80,000,000. tons, 
having a grade of 1.9 percent. 

“In 1911, there was an ore reserve of 
300,000,000 tons, with a grade of 1.5 per- 
cent and a cut-off of 1 percent; in 1918 
the ore reserve was approximately 400,- 
000,000 tons, and a grade of 1.38 percent, 
and point of cut-off 0.95 percent based 
on normal prices and costs. 
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“Up to this time mill recoveries were 


about 65 percent. In 1919 the Arthur 
plant was on flotation, with a combined 
capacity of both plants of 35,000 tons 
daily, and it is to be noted that in this 
year mill recoveries jumped from 65 per- 
cent in 1918 to 78 percent in 1919. This 
was with one mill on flotation and one 
mill on gravity concentration. 

“In 1924, with both mills on flotation, 
mill recoveries were 86 percent and the 
point of cut-off had dropped to 0.8 per- 
cent, with copper at 13 cents a pound. 

“By the continued improvements in the 
flotation process since 1923, recoveries 
have increased until in June, 1927, they 
were in excess of 90 percent. It fol- 


lowed that the cut-off grade of ore grad- 
ually dropped from 0.8 percent in 1923, 
until now, Utah Copper Company’s ores 
carrying in excess of 0.5 percent are 
profitable. 

“As this lowering of the line between 


Above—A section of Copperton, 
Utah, the town constructed by the 
Utah Copper Company for its em- 
ployes. It is located outside the 
canyon entrance, 2 miles from the 
mine and 23 miles from Salt Lake 
City. The Copperton School may be 
seen in the beckground 


Left—The type of 
house at Copperton 
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ore and waste became ap- 
parent, it meant that ma- 
terial formerly classed 
as waste must now be 
included in the ore re- 
serves. Recalculations 
were made and, instead 
of approximately 400,- 
000,000 tons, the tonnage 
has continued to increase, 
so that today the re- 
serves are approximately 
600,000,000 tons of 1.10 
percent copper tenor, in- 
cluding ores in excess of 0.7 percent only. 

“It has meant that flotation has in 
large measure increased the life of the 
Utah Copper Company, based on a 40,- 
000 ton daily production, from approx- 
imately 30 years in 1923, to nearly 45 
years in 1927. 

“It has lowered the grade limit or ore 
from 0.95 percent to 0.5 percent; it has 
increased mill recovery from 65 percent 
to 90 percent, and this, together with 
improvements in mining and milling 
equipment, permitted the Utah Copper 
Company in 1926, to produce copper, 
after including depreciation of plant and 
all fixed and general expenses, for 7.94 
cents a pound. This was further re- 
duced in 1927 to 7.54 cents, and in 1928 
to 6.38 cents a pound. 

“It has been largely the means of re- 
ducing direct operating expense to 90 
cents a ton of ore in 1925, and to 78 
cents in 1928, which latter, is the record 
low cost, and, quoting L. S. Cates in the 
company’s annual report for 1925, ‘i 
spite of the fact that wages have in- 
creased 51 percent, the cost of supplies 
70 percent, and taxes 267 percent since 
that time.’ 

“Flotation then has made it possible 
for this company to keep apace with the 
tremendous rise in operating costs, and 
has assisted materially in assuring for 
an additional 15 years, the direct employ- 
ment of over 3,000 men at an annual 
payroll of over $6,000,000. 

“Lastly, during the years 1926, 1927, 
and 1928, flotation recovery was largely 
responsible for placing the Utah Copper 
Company in the ranking position of the 
copper producing companies of the world, 
and making it possible to rate the plants 
of this company at 60,000 tons daily, 
capable of producing about 1,000,000 


pounds of copper daily from 1 percent 
ore.’ 


UILT in connection with the Arthur 
plant is a foundry, originally 61 x 62 
ft. Demands for castings in remodeling 
the Arthur Mill and in building the 
Bingham & Garfield Railway increased 
the work to (Continued on page 434) 
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CONVERTING 70,000 Tons 


of Concentrates a Month 
into Blister Copper 


copper concentrates produced 
at the Utah Copper Company’s 
Magna and Arthur Plants are 

consigned to the Garfield Smelter owned 

by the American Smelting & Refining 

Company. This smelter is situated be- 

tween the great Salt Lake and the north- 

ern point of the Oquirrh range of moun- 
tains which form the western boundary 
of the Salt Lake Valley. The Garfield 

Smelter is 16 miles west of Salt Lake 

City and is served by the Union Pacific, 

Denver & Rio Grande and Western Pa- 

cific Railroads. The major consideration 

in locating this plant was adaptability 
for the economical handling of material 
by gravity and excellent slag dumping 
site. Construction of the plant was be- 
gun in 1905 and it was placed in opera- 
tion in 1906. This smelter was primarily 
constructed for the purpose of treating 
ore and concentrates derived from the 
Utah Copper mines, located at Bingham, 
and also to treat custom copper ores 
originating in the Park City, Bingham 
and Tintic districts of Utah. It also 
serves as a smelter outlet for copper 
ores produced in Colorado, Idaho, Ne- 
vada and California. The sulphide ores 
mainly originate in the Bingham district 
and the siliceous dry silver ores in the 

Tintic district, Utah. The following fig- 

ures represent the approximate daily 

consumption of materials: 


1,500 tons 
400 tons 


+ Representing approximately 60,000 tons of 
Utah Copper crude ore. 


* Mining engineer, Utah Department, American 
Smelting & Refining Company, Salt Lake City. 


One of the fwe reverbera- 
tory smelting furnaces at 
the Garfield Smelter 
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APPROXIMATELY 50,000 tons of flotation 
concentrates per month, produced at Utah 
Copper’s Magna and Arthur Plants, are con- 


signed 


to Garfield Smelter—Reverberatories 


have capacities of 800 to 1,000 tons a day—Flow 
of material through roasters, reverberatory fur- 
naces, converters, and casting machines described 


By S. M. Soupcorr * 


Power is developed from waste heat 
boilers at the reverberatories and from 
additional coal-fired boilers. Any defi- 
ciency is secured from the Utah Power 
and Light Company. 


N THE early days of production at 

the Utah Copper Company mine, a 
table concentrate was made which was 
roasted, and smelted in blast furnaces 
but with the advent of the use of flota- 
tion concentration, a higher grade prod- 
uct was produced which was much finer 
in physical appearance and eventually 
led to the adoption of the reverberatory 
process of copper smelting. In the smelt- 


ing of copper ores the reverberatory 
practice is found to be more economical 
and efficient than the blast furnace prac- 
tice and only in isolated cases does one 
find blast furnaces in use for treating 
copper concentrates. In a good many 
instances where the ore is oxidized, or a 
carbonate, such as in the case of the 
Chili Copper Company, located in Chili, 
and the New Cornelia property, located 
at Ajo, Ariz., the copper ore is leached 
by sulphuric acid and precipitated direct 
from the copper solution by electrolytic 
processes. However, fully 90 percent of 
the copper produced undergoes pyro- 
metallurgical treatment although more 
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copper ores are undergoing direct leach- 
ing methods as time goes on, as witness, 
the new installation of the copper leach- 
ing plant being constructed at the Haute 
De Miniere at Tangan Yka, Africa. 
The Utah Copper produces approx- 
imately 50,000 tons of flotation concen- 
trates per month which average about 
30-32 percent copper. These concen- 
trates are delivered by the Bingham & 
Garfield Railroad to the smelter in es- 
pecially constructed gondola cars and 
are unloaded and sampled by use of a 
Martin Sampling Machine. This depart- 
ment comprises two buildings and the 
combined capacity is 2,400 tons per day. 
From the samplers the concentrates are 
conveyed to bins which have a capacity 
of 30,000 tons and are located behind the 
roasters. Here the required fluxes, 
namely, limestone and siliceous material, 
are mixed with the concentrates and the 


Above—The Roaster Depart- 
ment in the West Building 


"4, Left—The concentrate 
unloading machine 


Below—Ore unload- 
ing and sampling 


mixture then delivered to Call-Wagstaff 
roasters. Oil is used as fuel in addition 
to the heat derived from the partial oxi- 
dation of the sulphides. The gases from 
the roasters go through a modern Cott- 
rell Plant to precipitate the solids from 
the gas and thence to a 300-ft. stack and 
diffused into the air. Rabbles move the 
material from the circumference to the 
center and vice-versa on alternate 
hearths and finally drop the roasted 
product, or calcine, into calcine hoppers. 
Larry cars run under these hoppers and 
take the calcines to the reverberatories. 

As stated above, in former days the 
calcines were treated in blast furnaces 
which had a capacity of approximately 
700 tons a day but this practice has been 
entirely eliminated and the calcines are 
now treated in reverberatory furnaces. 
The reverberatories, consisting of five 
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in number, are located in a building ad- 
jacent to the roaster room, 400 ft. long 
and 188 ft. wide. They are fired by pul- 
verized coal and have a capacity of 800 
to 1,000 tons a day. The waste gases 
are utilized in Stirling Boilers which 
produce steam sufficient to furnish part 
of the power for operating the plant. 


The charge consists of hot calcines, 
flue dust and flux. The resultant product 
from the reverberatory furnaces is a cop- 
per matte which consists of copper, iron 
and sulphur. About 1,300 tons of slag 
is produced per day and is skimmed from 
the reverberatories once a shift. The 
copper matte is tapped from the furnace, 
runs through launders lined with silice- 
ous materials and is taken to the con- 
verters by mechanical cranes in 12-ton 
ladles. 


HE converters are of the Peirce- 

Smith type, magnesite brick lined, 13 
ft. in diameter, 30 ft. long, each has 
forty-six 1%4-in. tuyers, is operated elec- 
trically and produces 100 tons of blister 
copper per day. Air consumption is 
about 10,000 cu. ft. per minute for each 
converter. In the converters the copper 
matte is changed to blister copper carry- 
ing all the gold and silver values and ap- 
proximately 99 percent copper. The blis- 
ter copper is taken from the converters 
to the casting department which equip- 
ment consists of two Walker Casting 
Machines 24 ft. in diameter and contain- 
ing 26 moulds each. These moulds are 
made of blister copper and cast in ingot 
weighing 450 pounds. The casting ma- 
chines are served by a pouring ladle with 
a capacity of 125 tons. The copper is 


Left—A part of the 
Converter Department 


Below—Casting 
blister copper 


chilled by a water spray and when set, 
the ingots are dumped into a water tank, 
elevated by conveyor, weighed and 
trucked to cars for shipment to the East- 
ern or Western Seaboard. 

The American Smelting & Refining 
Company have copper refineries at Ta- 
coma, Wash., and Baltimore, Md. It is 
to these refineries the blister copper is 
shipped from the Garfield Smelter and 
where it undergoes refining by the elec- 
trolytic process which finally produces a 
very pure electrolytic copper utilized for 
electrical, brass and other industrial 


purposes. The gold and silver is col- 
lected as a sludge in the bottom of the 
electrolytic tanks and this product is sub- 
jected to a chemical treatment which re- 
sults in the production of gold and silver 
bullions which are sold to the Mint and 
silver consumers. 

The Garfield plant treats 70,000 tons 
of material per month and produces 
about 30,000,000 pounds of copper in the 
same period of time. It is equipped with 
a very efficient Cottrell plant and is the 
source of considerable research and tech- 
nical investigation. 
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The COLLEGE of MINING 


University 
of California 


By DEAN FRANK H. 


HE beginning and growth, the 
plan and policies, the aims and 
aspirations of the College of Min- 
ing, University of California, may be of 
interest to readers of THE MINING CON- 
GRESS JOURNAL, but at the outset I would 
ask that the thought be banished that 
there exists on the campus at Berkeley an 
aggrandised polytechnic wherein the arts 
and crafts of manual dexterity are em- 
phasized to the exclusion of mental de- 
velopment and the extinction of cultural 
training. The University of California, 
of which the College of Mining is a part, 
is an institution dedicated to the advance- 
ment of learning and the discovery of 
truth. Here men are schooled to take a 
place in the world of affairs, as thinkers 
not automatons, as engineers. not 
artisans. 

It was a wise provision of the organic 
act creating the University of California 
that provided for the establishment of a 
College of Mining, for mining and agri- 
culture are the warp and woof of the 
fabric of human existence. Without 
these basic industries the wheels of prog- 


Mininc training one of 
the original purposes of the 
institution—F ascinating his- 
tory portrayed—Military or 
naval instruction and course 
in American institutions re- 
quired — Equipment de- 
scribed—Vision of the Min- 


ing Engineer field unfolded. 


PROBERT 


ress would soon clog and shortly stop. 
The lure of minerals, whether for the 
adornment of the fair sex, for the muni- 
tions of war, or for the peaceful pursuits 
of a quiet life has urged men to push 
out the frontiers of the known world. In 
classic myth, in song and verse, by 
ancient and modern, the praises of the 
workers of metals have been voiced, for 
through the ages the miners have been 
the adventurers, possessed of knowledge 
and sound physique, compassing and con- 
quering the earth. Mining has always 
been a noble profession. 

The Treaty of Guadalupe Hidalgo, 
signed on February 2, 1848, put an end 
to the Mexican War, and California be- 
came the thirty-first state of the Union 
of the United States, nine days after 
gold was discovered at Coloma. It was 
not until September 9, 1850, however, 
that the constitution of California was 
written and became law. This document, 
simple, generous, and far-sighted, set 
aside certain lands to be used for educa- 
tional purposes; but the contemplated 
establishment of a university did not find 


The Campanile 
University of California 


material manifestation until 20 years 
after. 

At the first session of the state legis- 
lature, held at San Jose from December, 
1849, to May, 1850, Thomas H. Green 
gave notice of intention to introduce a 
bill to establish and endow a state uni- 
versity to be known as Collegio de 
Mineria. In November, 1850, at the 
earnest solicitation of Senator Green for 
Federal assistance, Secretary of the 
Treasury R. J. Walker enthusiastically 
endorsed the project and in speaking of 
it said: “This greatest university that 
has ever existed upon the earth should, 
without neglecting other subjects, give 
especial prominence to mines and min- 
ing.” 

In 1863 a resolution was passed by 
both houses of the state legislature ap- 
pointing a commission to frame a report 
on the establishment of a university “to 
embrace an agricultural college, a min- 
ing college, and a museum.” Under the 
administration of Governor Low, on 
March 31, 1866, an act was passed in 
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Sather Gate, University of California 


accordance with the recommendations of 
this commission. 

On March 23, 1868, California achieved 
her intellectual emancipation by the 
union of two opposing educational fac- 
tions, the state endowed College of Agri- 
culture, Mining and Manual Arts, and 
the privately supported College of Cali- 
fornia. In the charter creating the Uni- 
versity of California it is written: “The 
board of regents shall always bear in 
mind that the College of Agriculture, of 
Mining and Mechanical Arts are an 
especial object of their care and superin- 
tendence and that they shall be consid- 
ered and treated as entitled primarily to 
the use of the funds donated for their 
establishment.” 

The definite organization of the several 
colleges was a slow process, although 
recognition of the College of Mining as 
an entity dates from the appointment of 
Professor Fisher in 1871. Prof. W. B. 
Rising was elected professor of mining 
and metallurgy in 1872, which year he 
also organized the College of Chemistry. 
At the close of 1874 serious thought was 
given to the curriculum which was 
moulded by Prof. William Ashburner, 
then professor of mining, and Dr. Geo. 
F. Becker, lecturer in metallurgy. Dr. 
Becker continued in office until 1879, 
when he was succeeded by a recruit from 
the alumni body, Mr. Samuel Benedict 
Christy, Cal. ’74. Mr. Christy was an 
instructor until 1885, when he was ap- 
pointed professor of mining and metal- 
lurgy, and later dean of the college. To 
him is due the credit for the high stand- 
ing of the College of Mining among the 
technical schools of the world. His wis- 
dom, painstaking energy, indomitable 
spirit, and rare qualities guided the 
growth and destiny of men who have 
played a large part in world progress. 
He builded wisely and well, better than 
he knew. 

For 28 years the executive offices, lec- 
ture rooms, and laboratories of the Col- 
lege of Mining shared the Mining and 
Civil Engineering Building, a wooden 
four-story structure, completed in 1879, 


the third of the “halls” on the campus. 
It is now venerated and ivy-clad, it still 
serves a useful purpose, it still is dear 
to the hearts of “old grads.” 

With the argonauts of the days of ’49 
came one George Hearst, a plain, honest 
man and good miner. In various places 
and with varying success he worked for 
nine years, when fortune, which had 
toyed with him long, fairly lavished her 
favors. His mining and farming inter- 
ests expanded and prospered. In 1861 
he married Miss Phoebe Elizabeth Ap- 
person, that saintly soul whose queenly 
beneficence has meant so much to the 
university. In 1865 he was elected to 
the state legislature; on March 23, 1886, 
he was appointed United States Senator. 
He died, to be mourned by the whole 
country, on February 28, 1891. It is to 
his memory that the Hearst Memorial 
Mining Building is dedicated. 

In 1896 Mrs. Phoebe Apperson Hearst 
broached a plan for the consideration of 
the regents, for the permanent develop- 
ment of the university campus. After 
an international competition the Benard 
scheme was adopted, and John Galen 
Howard was appointed supervising ar- 
chitect. The first building to be com- 
pleted was a memorial to Senator George 
Hearst. The Hearst Memorial Mining 
Building was formally opened and dedi- 
cated on Friday, August 23, 1907. Presi- 
dent Wheeler directed the ceremonies, 
and John Galen Howard, Dean Christy, 
T. A. Rickard, and William Randolph 
Hearst were the speakers. Mr. Rickard, 
in concluding his address, said: “May 
this building be consecrated to the serv- 
ice of efficient citizenship and to the 
industrial development of the Pacific 
coast, of America, of the world. May 
this School of Mines have no enemy 
save the ignorant, and for a friend the 
people of California.” It is the home of 
the College of Mining, the domicile of 
the Department of Mining and Metal- 
lurgy; it is a monument to the achieve- 
ments of a great man and a miner, an 
inspiration to all who enter. 

The purpose of an engineering educa- 


Benjamin Ide Wheeler Hall, University of California 


tion is to develop clear thinking, good 
judgment, and the ability to apply scien- 
tific-principles to the manifold forms of 
industry. The faculty of the College of 
Mining is mindful of its responsibility 
and will meet it fairly and squarely. A 
curriculum changes with the years. It 
is slowly moulded into shape as experi- 
ence and mature thought are brought to 
bear. There is, however, a limit to the 
things that can be crowded into a four, 
five, or even six year course and, however 
desirable some of them may seem, a 
knowledge of them must be acquired else- 
where on the initiative of the student. 
We all acknowledge the value of the 
proper use of the mother tongue, but is a 
misspelled word more irritating than the 
usage of words and phrases which, be- 
cause of frequency of utterance, have 
become current even though they are 
spurious coins to the scholar? We need 
to hear good English in the home, to 
read it in newspapers and magazines, 
and until this is done corrective college 
courses will not satisfy. 

The field of mining engineering is the 
broadest of all those comprised in the 
division of engineering. In practice all 
the principles of the specialized branches 
of engineering must, at one time or an- 
other, be applied. 

Matriculation requirements of the Col- 
lege of Mining are the equivalent of the 
college entrance board examinations. All 
high-school students anticipating en- 
trance to an engineering college should 
have as part of, or in addition to, the 
standard credits, plane geometry, ele- 
mentary algebra, algebraic theory, trigo- 
nometry, physics, chemistry, and geo- 
metrical drawing, otherwise he may find 
himself seriously handicapped and gradu- 
ation in four years may not be possible. 
There is no pre-engineering course of 
studies at California; a matriculant may 
with ordinary diligence meet the require- 
ments for graduation in four years resi- 
dence at the university, but many are 
encouraged to take a longer time, either 
by lightening the load per semester or by 
seeking mental recreation in other fields 
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Mine Rescue 


Lawson Adit, University of California 


of knowledge concurrently with the 
specialized professional work. 

The prescribed curriculum, the out- 
growth of many years study and trial 
and development, reveals the breadth, 
and emphasizes the complexity of the 
problems in mining engineering. Ac- 
ceptable as it is, there is room for im- 
provement. For the B.S. degree, 143 
units of credit (one unit comprises three 
hours of laboratory or field work, or one 
hour lecture with two hours preparation, 
review, or other assignment) are re- 
quired. The courses are rigidly pre- 
scribed and for the most part sequential. 
Its inelasticity is perhaps subject to 
criticism. A student may elect to major 
in one of four options, mining, metal- 
lurgy, petroleum engineering, or economic 
geology, differentiation of study ‘pro- 
grams beginning after the freshman 
year, which is devoted to a sound foun- 
dation in mathematics, physics, and 
chemistry. As a land-grant college and 
state institution, all male students who 
are physically fit must take military or 
naval instruction in the R. 0. T. C. A 
course in American institutions must also 
be met. 

Table I shows the dis- 
tribution of units devoted 
to grouped courses in the 
several options. 

The several courses are 
offered by departments of 
instruction, each of which 
will serve one or more 
colleges. The faculty of a 
college is made up of in- 
structors of all ranks con- 
tributing to the curricu- 
lum of that college, re- 
gardless of departments. 
The executive officer of a 
college is the dean, who 
is usually chairman of the 
major department, and 
professor in the main field 
of study. The complexity 
of the organization makes 
it difficult to estimate the 


TABLE 1 
Eco- Petro- 
Metal- nomic leum 
Mining lurgy geology eng’g 
State requirements... .. 10 10 10 10 
Mathematics .......... 12 12 12 12 
12 12 12 12 
9 9 9 9 
10 16 19 22 
Mechanics & elec. eng. 18 18 9 18 
Civil engineering 
(upper division)..... 5 3 0 3 
Geology and mineralogy 23 17 43 25 
Mining, metallurgy, and 
petroleum eng’g...... 37 37 17 24 
4 4 4 4 
3 5 8 4 


cost to the state per college student. The 
Department of Mining, however, has an 
annual budget of about $50,000, for 
salaries, equipment, and upkeep of the 
“major” group of courses. Private be- 
quests, scholarship endowments, loan 
funds, and manufacturers’ donations of 
mechanisms and supplies greatly en- 
hance the facilities for competent work. 

The college year is made up of two 
semesters, each of 16 weeks. An addi- 
tional six weeks summer camp surveying, 
week-end trips throughout one college 
year in field geology, and at least one 
summer spent in mine, mill, smelter, or 
oil field is required of every student be- 


Hearst Memorial Mining Building 
University of California 


Part of Petroleum Engineering Laboratories 
College of Mining, University of California 


fore he can attain senior status. During 
the last year the business side, or the 
economic aspects of mining, are stressed 
in every course, although no preparatory 
work in the theory of economics is stipu- 
lated in the curriculum. Most students 
take “economic theory” or the “funda- 
mentals of business law” as elective 
units. 

The Hearst Memorial Mining Building 
was constructed in 1907 at a cost of 
$675,000. With its equipment and fur- 
nishings and adjuncts, it represents an 
outlay of $1,000,000. It was the inten- 
tion of its donor that it be devoted ex- 
clusively to mining and metallurgy, for 
instruction and research. It is well 
suited to this purpose. The-students and 
faculty of the college constitute a happy 
family in the campus community. 
Human relationships are cultivated, and 
lasting friendships between the members 
result. The loyalty of alumni has on 
many occasions contributed to the soli- 
darity of the College of Mining as an 
entity in this overgrown University of 
California. 

There are about 120 students regu- 
larly enrolled in the College of Mining 
proceeding toward the 
Bachelor’s degree. Of this 
number 85 percent are fol- 
lowing either the mining 
or petroleum options. 
There has been a _ sub- 
stantial drop in the num- 
ber of registered students 
in the last few years, but 
this is more apparent than 
real, for with the steady 
growth of the junior col- 
lege movement the 
state of California there 
is no index as to the num- 
ber who are taking fresh- 
man or the first two years 
work elsewhere prepara- 
tory to coming to Berk- 
eley. The significant and 
encouraging fact is that 
the junior and_ senior 
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classes are about as large as they were 
10 years ago. 

The United States Bureau of Mines 
maintains in the Mining Building, 
the Berkeley Experiment Station, inti- 
mately related to the Department of 
Mining and Metallurgy, whereat investi- 
gative work of a high order in the funda- 
mentals of the mineral industry is con- 
stantly in progress. Collaboration in 
the work, particularly by faculty mem- 
bers and graduate students, is mutually 
helpful. No research fellowships, how- 
ever, have as yet been endowed by the 
state. The office and equipment of the 
district mining engineer of the Bureau 
of Mines also finds quarters in the 
building. 

In conclusion of this sketchy write-up 
of the College of Mining, University of 
California, it is perhaps well to empha- 
size that magnificence of buildings, com- 
pleteness of equipment, excellence of li- 
braries, or even professorial rankings do 
not make a college. The proof of the 
pudding is in the eating. Mining com- 
prehends more than the mere extraction 
of raw material from the earth’s crust, 
it demands that the young men who will 
shortly direct these operations, and who 
will be recruited from the engineering 
colleges, be more than technicians, they 
must be men, virile, visionary, aggressive 
citizens not only of California, of the 
United States, but of the world. 

“West of the sunset stands my house 

There, and east of the dawn; 

North to the Arctic runs my yard; 

South to the pole, my lawn.” 

Thus does Don Blanding, the Hawaiian 
poet, envisage the workshop of the min- 
ing engineer. There is no geographic 
horizon to the sphere of work or influence 
of the mining engineer. His life is es- 
sentially nomadic. We, who presume to 
direct the thoughts or train these young- 
sters who are to be pioneering colonizers, 
expanding the boundaries of industry 
even unto the far corners of the earth, 
must in humbleness of spirit, yet with 
conscious purpose, fan the spark of en- 
thusiasm into fire; by example and pre- 
cept we must mould characters as well 
as stuff craniums. 

By their fruits shall ye know them. 
Sam Christy, Harry Webb, Charlie But- 
ters, Fred Bradley, Stanly Easton, Al- 
pheus Williams, Charlie Merrill, Neil 
Lakenan, Stuart Rawlings, Will Mein, 
Edwin Oliver, Leslie Ransome, George 
Young, Edgar Rickard, Fred Cottrell, 
Erle Daveler, Fred Searls, these, and 
many other stars differing not so much 
in brilliancy as in magnitude, are as 
jewels giving lustre to the crown of their 
Alma Mater. The records of the profes- 
sion of mining are liberally sprinkled 
with the names of Berkeley men who 
have won an honorable reputation by the 
exercise of their ability. 
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such an_ extent 
that additions 
were made to the 
original building until it finally covered 
an area 80 x 315 ft. The production of 
castings increased from a few thousand 
pounds per month in 1910, to 1,800,000 
pounds per month in 1917. A brass 
foundry in a separate, smaller building, 
with three oil-fired blast furnaces, have 
a total capacity of 9,000 pounds per day. 

The electrification of the shovels de- 
scribed earlier in this article, called for 
distribution equipment for power. A 
central station was built above the 
Magna plant, connected with the Utah 


UTAH COPPER 
(From page 427) 


‘Power & Light Company’s terminal sta- 


tion located five miles west of Salt Lake 
City. Power is delivered over two lines, 
one of wooden poles and one of steel 
towers. Approximately 35,000 k.w. is 
delivered over these lines to the central 
station where the voltage is reduced to 
44,000 volts. The 35,000 k.w. is then 
distributed over seven 44,000 volt lines 
to seven sub-stations, two at Arthur, two 
at Magna, one at power house station 
No. 1, and two at Bingham. 

The tailing pond in which is stored 
tailing from both Magna and Arthur 
Mills comprises an area of about 18 
square miles, in which there is at pres- 
ent impounded 175,000,000 tons of tail- 
ings, from which approximately 3,130,- 
799,225 pounds of copper have been ex- 
tracted. 


HE Utah Copper Company now 

mines and treats, in its two mills, the 
largest tonnage of copper ore treated by 
a single enterprise in the world. Per- 
haps more remarkable than its size is 
the fact that it mills the lowest grade 
ore of any copper property, and at the 
same time produces copper at a price 
per pound well below the average of 
competitive operation. 

The success of the enterprise is due, 
fundamentally, to the imagination and 
perseverance of Colonel D. C. Jackling, 
who from the first, visualized mining and 
milling on a scale large enough to over- 
come the obstacle of handling low grade 
ore with its corresponding small margin 
of profit per ton. Associated with 
Colonel Jackling in the active operation 
of the property are L. S. Cates, now vice 
president and general manager, and 
D. D. Moffat, assistant general manager. 


STUDY SAFETY PROBLEMS 


A major mine-safety problem has been 
assigned for study by each of the ap- 
proximately 20 field engineers of the 
safety division of the United States Bu- 
reau of Mines, Department of Commerce. 
Data for future publications by the bu- 
reau will be assembled by these engineers. 
The subjects of some of these assign- 
ments are as follows: 
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Safety in coal mining as affected by 
ventilation. 

Metal mine ventilation problems. 

Falls of men and material in metal 
mines. 

Safety in connection with the quarry- 
ing and allied industries. 

Safety organization at mines. 

Underground lighting in coal mines. 

Additional safety training courses for 
miners and officials. 

Safety in mines as affected by first-aid 
training. 

Use of explosives in mines. 

Petroleum safety problems. 

Use of electricity in mines. 

Mine fires and explosions. 

Safety in coal mining as affected by 
discipline and supervision. 

Rock dusting in coal mines. 

Haulage in coal mines. 

Safety in mines as affected by first-aid 
and mine-rescue contests. 


NEW GOVERNMENT HELIUM PLANT 
MAKES INITIAL SHIPMENT 

Shipments of helium from the Govern- 
ment’s new helium production plant, near 
Amarillo, Tex., started May 6, with the 
dispatching of tank car USQX 201, filled 
with about 200,000 cu. ft. of helium, to 
Langley Field, Va., it is announced by 
the United States Bureau of Mines, De- 
partment of Commerce. 

The new plant, which has been desig- 
nated as the Amarillo helium plant, was 
built and is operated by the Bureau of 
Mines at Soncy, on the Rock Island Rail- 
road, about 7 miles west of Amarillo. 
The helium is extracted from natural gas 
having a helium content of 1% percent, 
produced from the Cliffside structure, 
lying northwest of Amarillo. Gas from 
26,000 acres of land is available to the 
plant through a contract between the 
Department of Commerce and the Ama- 
rillo Oil Company. 

The helium-bearing natural gas is 
transported from the wells to the plant, 
by the natural pressure of the wells, 
through a welded steel pipe line 11 miles 
long. In the plant the gas is cooled to 
a temperature so low that all of the 
constituents except helium are reduced 
to liquids. This temperature is approxi- 
mately that of liquid air and is lower 
than 300° F. below zero. The helium is 
drawn off as a gas and the liquids are 
returned to the gaseous state by allow- 
ing their temperature to return to that 
of the atmosphere. A part of the gas 
resulting from the evaporation of the 
liquid is used as fuel to generate power 
to operate the plant, and the remainder 
is discharged into a pipe line, which car- 
ries it to Amarillo where it is used as 
domestic and industrial fuel. The proc- 


ess of extracting helium is a continuous 
one, involving pressures as high as 2,500 
pounds per square inch. 
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The Palace of (hance 


Just one of the old fashioned prospector-men; 
He struck her before and he'll strike her again— 
And he'll blow her, you bet, on the booze and the gal-- 


And the burro remains his only true Pal. 


The Palace of Chance 1s the world, that ts all; 


We win or we lose, we stand or we fall— 


And the man with the burro, the pick and the pan— to 
Drawing by Rosert HALL. 
Is built on the same, old, identical plan. 
Both these men are miners, 
working every day in the mines 


of the Anaconda Copper Mining 
Company, Butte, Mont. 
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Practical Operating Problems 
of the Metal Mining Industry 


DEPARTMENT 


A Brief History 
of the CLIFTON-MORENCI DISTRICT 


Oldest copper camp in Arizona—Ore dis- 


By GEORGE M. RoBISON * 


ORENCI is located in Greenlee 

County, which county was formed 
by splitting up Graham County in 1911. 
Originally this section was a part of 
Pima and Yavapai Counties. As the 
boundaries of these two counties were 
not well known, the location notices of 
the various claims were recorded in both 
counties. 

Morenci enjoys the distinction of be- 
ing the oldest copper camp in Arizona. 
During the winter of 1869-70, the 
Apache Indians in the territory became 
so troublesome that the Government sent 
out troops to drive them back to their 
reservations. On one of these expedi- 
tions from Silver City, N. Mex., while 
going through what is now the Clifton- 
Morenci district, the soldiers discovered 
the indications of copper ore, and when 
returning, located the Arizona Central 
mining claim. This was in February, 
1870. Very little work was done, how- 
ever, on the property until after the 
Congressional Act of May 10, 1872, 
which opened mineral lands for location 
and exploration on much more favorable 
terms. In June of that year, a party of 
several men came over from Silver City 
and located three additional claims, viz, 
the Copper Mountain, the Montezuma 
and the Yankie. In August, 1872, Rob- 
ert Metcalf with others who had located 
many claims on Metcalf and Coronado 
Mountains, came to Capt. Joy’s camp, 
as this immediate section was called, and 
organized what is now known as the 
Copper Mountain Mining District. _ 

The Longfellow mine was located in 
August, 1872, by Metcalf, Lesinsky and 
others. Organizing the Francisco Mining 
Company, they built a small adobe 
smelter on Chase Creek below the Long- 


*Chief Engineer, Morenci Branch, Phelps 
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covered in 1870—Early operations attacked 
by hostile Indians—First railroad in Ari- 
in this 


district—Ore bodies 


located 40 years ago still main reserves 


fellow Incline. This smelter had a 
capacity of one ton of ore per day. Hand 
bellows were used to obtain the neces- 
sary blast. In 1873 this smelter was re- 
moved to Clifton, a 20-in. gauge track 
being laid from the foot of the Long- 
fellow Incline to the new smelter site. 
This eventually became the first rail- 
road in Arizona. At the beginning, 
mules and gravity furnished the motive 
power. Empty cars were hauled up the 
hill by the mules. After the cars were 
loaded with ore, the mules mounted a 
platform car in the rear of the train 
and coasted down to the smelter. In 
1874 the Longfellow mine, together with 
some other claims, were deeded to the 
Longfellow Copper Company, which in 
turn was sold later to a Scotch company, 
later organized as the Arizona Copper 
Company, Limited. 

Work was performed in these early 
days under great difficulties, for the dis- 
trict was full of hostile Indians. It was 
often necessary for a part of the men to 
stand guard while others worked on the 
various locations. The principal camp 
was located in a grove of oaks and 
cedars close to where the present Phelps 
Dodge Mercantile Company store in 
Morenci now stands. Water was 
brought over from Ryerson gulch. It 
appears that very little water was used 
for any purpose in those days. 

In 1874, William Church, with his 
brother, John, arrived in a _ prairie 
schooner at Joy’s Camp. He pitched his 
camp under an old oak tree, which re- 
mained a landmark, protected by Mr. 
Church, until after he sold his interests, 
although in the intervening years all 
timber had been cut from the surround- 
ing hills. After several months of hard- 
ships, Mr. Church secured an option on 
four patented mining claims, namely, the 


Arizona Central, the Copper Mountain, 
the Montezuma and the Yankie, all of 
which became valuable properties. With 
the aid of Eastern capital, he organized 
the Detroit Copper Mining Company, 
articles of incorporation of which were 
filed January 14, 1875. Mr. Church be- 
came president and general manager. 
The name of the camp was changed 
from Joy’s Camp to Morenci, being 
named after a town in Michigan, During 
the next five years the property led an 
up and down existence although an 
abundance of good ore was found, but 
the great distance in a transportation 
sense from the points of consumption of 
copper, and the frequent depredations of 
the Indians, nearly proved to be too 
much of a handicap. 

By 1880 enough ore had been devel- 
oped by the Detroit Copper Mining Com- 
pany to justify building a small smelter, 
which was located on the Frisco River 
about three miles below Clifton. Ore 
was hauled to this smelter in wagons. 
Often when the teams would fail to show 
up, a searching party would be sent out. 
Only the dead body of the driver and the 
load of ore would be found as the Indians 
stole the teams. On one occasion the In- 
dians surrounded the smelter, causing 
the employes to flee for protection to an 
adobe building which contained the 
camp’s supply of dynamite and black 
powder. It was not a very inviting place 
of refuge, but the men succeeded in 
holding it until assistance arrived from 
Clifton. In 1882 this smelter was re- 
moved to a location in Morenci. 

The present system of 20-in. gauge 
tracks in Morenci was built at this time, 
to provide transportation from the mines 
to the smelter. At first all cars were 
pushed by hand, this method being later 
changed to mule haulage, which in turn 
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was replaced with locomotives. The first 
locomotive that was operated in Arizona 
ran between Longfellow and Clifton. It 
was shipped from Pittsburgh via Cape 
Horn to San Francisco, thence to Yuma, 
from which place it was hauled by ox 
teams to Clifton. The second locomotive 
was shipped by railroad to La Junta, 
Colo., from which place it also was 
hauled by ox teams to Clifton, These 
locomotives seemed to irritate the In- 
dians, who took great pleasure in shoot- 
ing at trains on their four mile trips. 
The engine crew on such occasions 
would jump over into and lay down in 
the ore cars. The Indians, however, 
could not steal these locomotives, so 1 
was felt that real progress had bee 
made in transportation. 


To provide transportation into the 
district the Arizona and New Mexico 
railroad was built with 36-in. gauge 
tracks from the newly completed South 
ern Pacific tracks at Lordsburg to the 
town of Clifton in 1882. This railroad 
was broadgauged in 1901. 

The surface ores encountered in the 
district were very rich, requiring no con- 
centration. At depth however, the ores 
required a more expensive form of treat- 
ment. The Detroit Copper Mining Com- 
pany, not having the necessary finances 
to build the plants required, sold their 
property to Phelps Dodge and Company 
in 1897, Mr. C. E. Mills becoming the 
first superintendent under the new 
ownership. Meanwhile Mr. James Col- 
quhoun had been made superintendent 
of the Arizona Copper Company. He at 
once commenced a larger development of 
that property. The Clifton Smelter, 
which at that time was located in the 
heart of Clifton, was completely over- 


The Plaza and Employes’ Club at Morenci 


hauled, new concentration and leaching 
plants were built and the Humbolt tun- 
nel in Morenci was started. This tun- 
nel soon encountered the great ore bodies 
in Copper Mountain which have been 
worked practically continuously for over 
40 years and are still the backbone of 
the district’s ore reserves. 

In 1901 the Shannon Copper Company 
was organized and began the develop- 
ment of their property near Metcalf. A 
concentrator and smelter were built near 
Clifton, also a 36-in. gauge railroad con- 
necting the mines with the reduction 
plants. This company operated success- 
fully for several years until high costs 
of production brought about by the de- 
creased value of the ore caused them to 
sell out to the Arizona Copper Company 
at the end of 1918. 

In 1901, the Morenci Southern Rail- 
road, also a 36-in. gauge, was built from 
Guthrie on the Arizona & New Mexico 
Railroad into Morenci. This road over- 
ated until after the properties were shut 
down in 1921 when the lower portion 
was torn up, the upper portion being 
used to transport concentrates and sup- 
plies to the junction with the Shannon 
Arizona Railroad which connects at 
Clifton with the standard gauge rail- 
road. 

In 1921 the Arizona Copper Company 
sold their properties to the Phelps 
Dodge Corporation, thus uniting the 
three former properties of the Shannon 
Copper Company, the Arizona Copper 
Company and the Detroit Copper Mining 
Company under one ownership. 

The history of Morenci then has been 
very similar to that of many of the min- 
ing camps of Arizona, namely, one of 
hardships, but showing steady progress. 


Old photographs show that most of the 
residences were constructed of wooden 
boxes and tin cans. No roads existed, all 
transportation, even of foodstuffs, being 
made on mule back. 


The early ores mined were carbonates 
and oxides, running 25 percent copper 
and over. Black copper was the only 
type produced, and this was low grade, 
approximately 89 percent copper, most 
of the balance being iron. The Arizona 
Copper Company under Mr. James Col- 
quhoun made an advance in the metal- 
lurgical end by constructing oxide ore 
concentrators and leaching plants. Later, 
when the oxide ores were practically 
worked out, the same company con- 
structed the first sulphide ore concen- 
trator. Not even Wilfley tables or van- 
ners existed at that time, and flotation 
was not even dreamed of. The Detroit 
Mining Company, after its purchase by 
the Phelps Dodge Corporation, followed 
suit in building a sulphide ore concen- 
trator. The present No. 6 concentrator 
is the only one remaining out of nine 
built in the district by the three com- 
panies. This concentrator, built orig- 
inally in 1906 is still in service, treating 
the entire present output of the Morenci 
mines. 

Smelting has shown a similar progress 
from the day of the first little adobe 
smelter with a capacity of one ton of ore 
per day, to the present Clifton smelter 
which today produces the highest grade 
fire refined copper in the country. 

Up to the end of the year 1928, the 
district has in its life of 56 years pro- 
duced 1,806,000,000 pounds of copper, 
the present annual rate of production 
being between 50,000,000‘and 60,000,000 
pounds. 
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Mining Practice 


MORENCI BRANCH, 
PHELPS DODGE CORPORATION, 


Morenci, Arizona* 


Principles of mining by the undercut block 


caving method—Method of 


controlling the 


draw in the block cave stopes—Underground 
transportation, hoisting, ventilation—Mechan- 
ical loader used in development work 


By MCHENRY MOsIERt and GERALD SHERMAN? 


INTRODUCTION 


A T THE present time (1929) the pro- 
duction of the Morenci district is 
from the Humbolt Mine of the Morenci 
Branch, Phelps Dodge Corporation, 

The mining method used is ‘adapted 
to the type of the ore body being ex- 
ploited; it has been developed by adopt- 
ing methods used elsewhere and making 
necessary changes to fit local conditions. 
Improvements are still being made in cur- 
rent practices. 

The ore reserves for the present cycle 
of mining lie principally in one mass in 
the porphyry, striking irregularly N. 25° 
E. along two intersecting fault zones 
through a maximum length of 2,000 ft. 
and a maximum width of 600. The verti- 
cal range is about 1,000 ft. The ore 
body, throughout the -northern portion 
where it follows the Copper Mountain 
fault, dips 65 to 75 degrees to the east- 
ward, while at the middle and to the 
south, along the Fairplay fault, it is 
nearly vertical. The ore body pitches 


* Printed by permission of the Director of the 
Bureau of Mines. (Not subject to copyright.) 

t Mine superintendent, Phelps Dodge Corpora- 
tion, and consulting engineer of U. S. Bureau of 
Mines. 

t Consulting mining engineer, Phelps 
Corporation, and consulting engineer, U. S. 
of Mines. 

§ In some districts the ore has been at times 
broken by vertical shrinkage rooms with pillars 
oetween. 


Dodge 
Bureau 


northward along the Copper Mountain 
fault. 

Much of the porphyry wall rock carries 
at least .4 percent copper. It is gen- 
erally stronger than the ore physically, 
because it is less altered, and carries less 
kaolin and sericite. 

Above the fifth level, the southeastern 
edge of the ore body lies against the main 
porphyry-sedimentary contact, while be- 
low that level and to the northward the 
ore lies at an increasing distance from 
the contact. The contact is highly silici- 
fied and consequently the ore along it is 
hard and breaks coarsely. Conversely, 
ores with increased alumina break more 
finely. 

The capping is occasionally soft hema- 
tite but usually contains enough silica to 
prevent packing, as indicated by the gob 
in old square set stopes, and by the 
waste, following down after former top 
slice stopes. 

The present lift of the ore body being 
worked is situated for the most part 
either (1) under top slice stopes with 
overlying timber mats, or (2) below sub- 
level caving stopes immediately beneath 
those top slices. The timber mats are of 
no assistance in preventing dilution, and, 
furthermore, cause delays at the grizzlies 
and even in the chutes below. The tim- 


ber also interferes with flotation. 
Although the ore in the Humboldt mine 
is somewhat harder than at other por- 


phyry mines in the Southwest, its caving 
is made possible by the major faults 
with their sympathetic sheeting, by the 
universal jointing throughout the ore 
body, by its minute fracturing in all di- 
rections, and by its alteration. 

The grade of the ore reserves is about 
1.90 percent total copper with .20 per- 
cent acid-soluble copper. Near the bot- 
tom of enrichment the ore is slightly 
higher grade. In depth it carries some- 
what more alumina and the acid-soluble 
copper content decreases. 

The average composition of the ore 
going to the mill is: 


Percent 
65 
17 
3.5 


The alumina content of the ore, due to 
sericite, is unusually high, and when 
finely divided ore is wet it has a tendency 
to stick in the chutes, or to hang up in 
raises. 


THE PRINCIPLES OF MINING BY THE 
UNDERCUT BLOCK CAVING METHOD 


Extracting ore by caving consists of 
two operations: First, undercutting i 
(which means the blasting and partial 
or complete removal of a layer of ore 
across the base of the column to be 
mined) permits the ore above to cave 
and break up by gravity; second, draw- 


Haulage level under stoping area 


Shoveling at face of development heading. 


439 


. 
| 

| ie” 


@ 


June, 1929 


3 


— 


HOINVYS IDNSYOW 
39000 Sd13Hd 


Sry 
NOILWLC XIZZI 4] - 


Bo. 


NO LS-W'ON DNIMWaG OL | 
ze 


| — [Et | 


— 


NIVLESD BNLASENS % SNOLLIAGNOD 


| 


THE MINING CONGRESS JOURNAL 


Sowa | Zi joe 
= | @ | 
Sows es | z [ze] 


| | I 
| | 
| 
S 
| 

NN 

\ 


June, 1929 THE 


MINING CONGRESS JOURNAL 


441 


Hau 


Finger Index 


Figure 3. 


9% 397 98 #99 100 


@ — 42 
ido 
(@) 
@) 
10 \ 2 igia 
©) 
r= U 
\0 10 10 6 
2(5) 


3 5 
Scale 
‘20 


Korth 


Plan showing numbering system for fingers and haulage raises, Morenci 
undercut block caving system 
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Yi 


6 97 38 99 100 
FINGER noex 
Figure 4. Section showing ore 
column, Morenci undercut block 


caving system 


ing the ore off through openings uni- 
formly spaced horizontally, below the 
caving block. 

The method of breaking up a layer of 
ore sufficiently thick to cause satisfactory 
caving is a matter of convenience or 
economy. In this respect caving practice 
is not uniform at different mines. 

It is supplemented by breaking loose 
the caving block from surrounding rock 
or ore by cutting, or weakening, it along 
its boundaries, to start the caving action 
and to confine it to the block mined. 

For perfect drawing, the drawing 
raises should be closely and regularly 
spaced, but a compromise must be made 
between close spacing, which increases 
ore recovery and reduces dilution, and 
wider spacing with resulting economy in 
preparation costs and in operating re- 
pairs. 

Dilution is caused by the irregular 
movement of ore and capping toward the 
drawing points, which may allow a pipe 
of waste to reach a raise far in advance 
of the top boundary of the ore. Dilution 
may also be caused by the general in- 
filtration of fine capping, down through 
coarsely broken ore. The character of 
the ground controls drawing practice 
which varies in details but not in theory. 


In all caving there is a gradual mix- 
ing of ore and capping as the ore is 
drawn down. If properly drawn a large 
part of the ore comes to the chutes clean, 
before dilution appears in appreciable 
quantities. From that point the propor- 
tion of waste increases and that of ore 
decreases. 

The end point of drawing is set by the 
value of the ore, and the profit per ton 
or per year, at that content of copper 
that will yield the best financial returns. 

If the plant capacity is large, drawing 
may continue until nearly the point of no 
profit. If not, to obtain adequate profits 
it must be stopped soon after dilution 
appears. The system is elastic in that, 
by the sacrifice of, for example, 15 or 20 
percent of the ore, its grade can be main- 
tained at very nearly its original metal 
content. 

Caving is characterized by intensive 
production from small areas and the 
repetition of a number of simple opera- 
tions, which leads to the thorough study 
and complete standardizing of nearly all 
operations, 

Morenci practice is dictated by the 
existence of a large proportion of hard, 
coarsely breaking ore which has developed 
two innovations: First, drawing through 


large openings in the sides of the grizzly 
drifts instead of through timbered 
chutes; second, using grizzlies in the 
stopes with bars spaced 16 in. apart in- 
stead of the customary 10 or 12 in. 


STOPING SYSTEM 


The Humboldt ore body, previous to 
1921, had been mined principally by to 
slicing and square setting with a Mocs 
proportion by drift caving. At that time, 
owing to the general shut down, the ore 
was left in a very irregular condition for 
caving, although previous methods could 
have been continued as had been syste- 
matically planned. Upon resuming op- 
erations in 1922, it was decided to adopt 
a caving method for extracting the ore. 

The immediate problem was to resume 
production as soon as possible. In order 
to do so, advantage was taken of existing 
development and stope preparation work, 
although it was designed for different 
mining methods. In doing so, various 
ingenious methods were improvised to 
take advantage of local conditions, from 
which was developed the Morenci tim- 
bered slide, which is preferable in certain 
ground for lifts less than 100 ft. 

For the larger blocks, modifications of 
several caving systems, standardized in 
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Figure 5.—Typical section showing progressive stages of caving 
looking at right angle to line of retreat 


some of the western mines, were intro- 
duced. From them the present Morenci 
undercut block caving system was evolved. 

The Morenci caving method uses an 
undercutting level and a grizzly level 20 
ft. below it which is connected with a 
haulage level 50 ft. deeper, by modified 
branch raises, to carry the ore passed 
through the grizzlies to the haulage 
chutes (see plan and section, Figure 1). 

For reasons of economy and speed in 
starting production, the haulage level al- 
ready established and in use when cav- 
ing operations began was extended to 
gather the ore from the mining area, and 
to deliver it to the shaft. The grizzly 
level was set only 50 ft. above the haulage 
level to reach as much ore as possible, 
and still have reasonable storage capacity 
in the haulage raises. It was connected 
with the Joy shaft to serve as a main 
line of communication for men and sup- 
plies to the mining area. By this ar- 
rangement, the haulage level is relieved 
of practically all interference by the 
passage of men and supplies. 

The elevation of the grizzly level de- 
termined the height of draw in the first 
lift, for the ore extended upward from 
it to irregular heights. The upper limit 
was occasionally the base of a square set 
or top slice stope or occasionally the 
assay boundary of the ore against the 
capping. Records of the ore left about 
the old stopes were incomplete. 1. 

For mining, the ore body is divided 
into stoping panels 112 ft. wide, which 
extend, more or less on the strike of the 
ore, from one limit to the other. As 
mining proceeds from one end of the 
panel, it can be followed by another stop- 
ing operation in an adjoining parallel 
panel after a sufficient interval of time 
has elapsed to allow the caved waste 
capping to settle in the empty stope. 


Each panel delivers its ore to two 
haulage drifts which run beneath and 
parallel with it 56 ft. apart. Haulage 
raises to the grizzly drifts are driven 
from them at 28-ft. intervals. The 
grizzly drifts are driven at right angles 
to the haulage drifts and across the stope 
panels. They are 28 ft. apart also, and 
each is directly over a series of raises 
from the haulage chutes. 

As originally laid out, the grizzlies 
were set in the drifts 14 ft. apart. At 
present they are symmetrically but 
unevenly spaced to suit the finger raises. 
The new arrangement brings the tops of 
certain pairs of grizzlies 14 ft. apart, in 
which case the top of the haulage raise is 
widened along the grizzly drift by cut- 
ting a slot below the drift to collect the 
ore from each. This avoids branching 
the raise which leaves too weak a pillar 
between the branches. The timbered slot 
has proved to be stronger and cheaper. 
(See Figure 2.) 

Two short finger raises, through which 
broken ore is drawn from the caving 
block, are driven upward from opposite 
sides of each grizzly to the undercutting 
level. On that level the raise openings 
are spaced 18 2/3 ft. apart, parallel with 
the grizzly drift and 14 ft. apart across 
them, which makes it necessary to incline 
some of them 2 1/3 ft. horizontally in 20 
vertically. 

The finger raises are connected with 
the grizzlies by openings 4 by 6 ft. in 
section cut in the sides of the drifts. On 
the undercut level, they are belled out 
until they meet; below they are widened 
as much as is safe, to permit large 
boulders to be drawn down as far as 
possible for convenience in breaking. 

After the necessary finger raises are 
driven, shrinkage stoves 6 ft. in width 
are carried up on the block boundaries to 
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a height sufficient to cut the ore free from 
adjoining ground and to guide the line 
of shearing to the top of the ore in the 
desired plane. The excess of ore broken 
in shrinking is drawn out through the 
finger raises. 

The shrinkage stopes are started by 
first driving pilot raises 140 ft. apart. 
They connect with an old intermediate 
mine level which is situated at a con- 
venient height, 90 ft. above the grizzlies. 
These connections serve to ventilate the 
pilot raises and shrinkage stopes and as 
entries for men and supplies. 

The shrinkage stopes in soft ground 
are usually carried up 35 ft. At this 
elevation it has been generally found 
possible to leave intact sections 50 to 60 
ft. in length, situated midway between 
the pilot raises, and continue shrinking 
upward only in sections 40 to 45 ft. on 
each side of the pilot raises. This results 
in a saw-tooth arrangement of broken 
and unbroken ground. 

These shrinkage sections reach the ele- 
vation of the intermediate level, 70 ft. 
above the undercut and, if in the opinion 
of the operating staff, it is necessary to 
still further weaken the boundary, they 
may be driven higher. 

In beginning the undercut, which fol- 
lows the boundary shrinkage stopes, one 
or two drifts on the undercut level are 
run lengthwise with the panel across 
several grizzly lines for convenient access 
to the undercutting drifts. 

Undercutting drifts 4 ft. by 6 ft. in 
section, locally termed “dog holes,” con- 
nect the tops of finger raises both later- 
ally and longitudinally, thus forming a 
gridiron of drifts which leaves rectangu- 
lar pillars between, about 10 by 14 ft. in 
plan. Certain advance fingers are de- 
signed for handling supplies for the 
undercut section and for ladderways from 
the grizzly level, thus insuring a safe 
horizontal retreat for the men on the 
undercut level. 

The checker-board is developed begin- 
ning at the area already caved by con- 
necting one or two rows of fingers across 
the panel and proceeding in the direction 
of the stope retreat. 

The backs of all “dog holes” are drilled 
to a depth of 6 ft., in a fan-shaped ring 
of stoper holes, on 4-ft. intervals. These 
holes are fired simultaneously with the 
pillar shots. The extra cut assists in 
starting the caving action and with the 
open finger raises provides room for the 
expansion of the broken ore. 

The pillars are usually blasted down 
two or three at a time, beginning in the 
heaviest ground and progressing across 
the stope. Blasting is by means of No. 8 
instantaneous electric detonators, which 
has eliminated difficulties arising from 
cutout holes as well as the hazards from 
loose powder in the ore drawn from the 
stope. 

The advantages of the checker-board 
system of undercut are: (1) The safety 
of the workmen who work in low drifts. 
There is no danger of drilling into a 
missed hole, for the second half of a 
pillar is drilled before the first half is 
shot. 

(?\ The ventilation is good. Fresh air 
is drawn from the grizzly level through 
open fingers and is carried up through 
broken ground in the boundary shrinks to 
a primary exhaust air course on the in- 
termediate supply level. 

(3) The method is elastic through the 
ability to shoot out heavy ground first, 
regardless of its location in the panel. 

(4) Immediate inspection of results is 
made possible by shooting only a small 
number of pillars at one time. 
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In opening a new panel, 112 ft. in 
width, it is necessary to undercut through 
a length varying from 84 to 196 ft. to 
break up arches or cantilevers and to 
start caving freely, even though the new 
panel may lie against the caved waste 
filling in a completed section. 

The sequence of preparatory opera- 
tions, based mainly on convenience in dis- 
posing of the ore broken in stope prepa- 
ration, is as follows: 

First, haulage drifts; second, haulage 
raises; third, grizzly drifts (a service 
drift on this level may be driven in ad- 
vance of haulage raises); fourth, 
grizzlies; fifth, finger raises; sixth 
shrinkage stopes; seventh, undercutting. 

All these operations are carried on at 
the same time, each process being suffi- 
ciently in advance of that following it to 
avoid interference, and provide conveni- 
ent means for getting the ore to the 
haulage cars through haulage and finger 
raises. 

After undercutting, drawing begins; 
slowly at first until the ore starts to 
cave freely, and afterward at the rate 
that best suits its nature. 

The character of the ore governs the 
details of the caving method employed. 
At Morenci, the ore is unusually hard and 
breaks in large bculders. The peculiari- 
ties in Morenci practice are based on that 
characteristic. 

So much coarse rock occurs in every 
section that ore can not satisfactorily be 
drawn through small chute doors. Open- 
ings 4 by 6 ft. in section are therefore 
cut in the sides of the grizzly drifts, which 
connect with the finger raises. The ore 
flows through these large openings to the 
grizzlies where it is broken up by sledg- 
ing or block holing. At these points 
there is sufficient room to work and get 
away in case of a surge of ore. 

The ore is drawn off on the grizzly 
level, so that chute tappers, who also put 
the ore through the grizzlies, can work 
independently and not in pairs. 


Grizzlies with wide spaces between the 
bars are used to reduce sledging and 
block holing, although it was necessary 
to change haulage, hoisting, and coarse 
crushing equipment in order to accom- 
modate large boulders. 

Each process in the preparation for 
drawing must be designed to conform 
with the factors that govern its efficient 
operation. 

First: The ore must be completely 
undercut. If even a small area remains 
unbroken, it acts as a pillar carrying ex- 
cessive pressure from the broken ore 
above to the grizzly level. The layer of 
ore broken must be thick enough to allow 
caving to begin. 

Second: Enough ground must be cut 
through in the boundary shrinks to per- 
mit the blocks to begin caving without 
delay, after undercutting, but not so much 
that the whole block will collapse at once. 

The continuous stope cut out for the 
lower 35 ft. of the block boundary starts 
the caving. Leaving part of the ground 
in place on the boundary above prevents 
it caving too fast. 

Morenci ore varies so much that no 
constant percentage of the area on the 
boundaries can be used to decide how 
much shrinkage stoping is to be done. 
That must be left to the judgment of the 
operator. It is better to cut out too 
much, even at the risk of a sudden col- 
lapse, than too little and have the block 
hang up indefinitely. 

Sections of unbroken ground on the 
stope boundaries should not be so great 
that the line of shearing may diverge 
from the desired plane. 

Third: Drawing points are subjected 
to great pressure. They should be pro- 
tected from weight so far as possible, to 
permit continuous drawing, and to avoid 
repairs which would interrupt drawing 
and increase the cost of maintenance. 

Weight is most efficiently resisted by 
leaving as much unbroken ground as pos- 
sible about the grizzly drifts to act as 


Joy shaft headframe and hoist house 


pillars. This would be accomplished by 
keeping the size of the grizzly drifts 
small and by cutting down the number 
of finger raises that are driven through 
it. Wide spacing of the fingers is limited 
by the requirements of good drawing that 
prescribe spacing them as closely as pos- 
sible. The result is such a compromise 
spacing as will yield the best returns. 

Pressure on the grizzly drifts is af- 
fected by the rate of drawing. If it is 
too slow, weight on the grizzly drifts will 
gradually accumulate, while rapid draw- 
ing relieves that pressure. 

Fourth: The grizzly bar spacing that 
limits the size of boulders that pass 
through them should be as wide as the 
subsequent operations of hoisting, haul- 
age, etc., will permit. When the ore to 
be handled is naturally coarse, they in 
turn should be planned to handle large 
boulders conveniently. Chute tapping 
labor is thus reduced and the speed of 
drawing increased. 


_Fifth: Haulage raises should have suffi- 
cient storage capacity to make the opera- 
tions of ore drawing and haulage inde- 
pendent of each other. 

The tendency in stoping operations at 
Morenci, as at other mines in the South- 
west, is toward higher lifts, which re- 
duces preparatory or development costs. 
In 1928, the average stoping lift was 164 
ft., while on the next lower stoping 
horizon this will increase to 270 ft. 

An increase in the height of the ore 
column above 250 ft. reduces the cost of 
stoping very little. It increases the total 
length of time required for the ore to 
reach the mill, after being broken in the 
stope. 

This delay may be detrimental to cer- 
tain ores, that oxidize rapidly, for con- 
centration by gravity or flotation. There 
may be a slight filming of the sulphide 
surfaces that interferes with flotation, 
without an appreciable increase in the 
acid-soluble copper. 
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Grizzly level 


Grizzly openings are now 16 in., com- 
pared to the former 10 in., which permits 
the handling of coarse ore with consider- 
ably less sledging. This is reflected in 
the chute tapping efficiency which has in- 
creased to its present figure of 120 tons 
per man-shift, from an average of 37 
tons per man-shift with 10-in. grizzlies. 
As a protection against falling through 
widely spaced grizzlies, the chute tapper 
is provided with a standard safety belt, 
which he always wears while at work on 
the grizzly. Contrary to the popular im- 
pression before trying this innovation, 
the belt does not interfere with his out- 
put. When not actively in service, all 
grizzlies are covered with two 10-in. 
planks. Hand holds of substantial chain 
are installed on both sides of each grizzly. 

Electric firing is used on grizzlies, as a 
safety measure and for eliminating smoke 
from fuse. The entire active portion of 
the panel is wired with a permanent 
blasting circuit in parallel. There are 
four breaks in this circuit, as below: 

(1) An open clip is installed in this 
circuit in the drift set adjacent to each 
grizzly to which the lead wires are at- 
tached. 

(2) A similar open clip is placed at 
the entrance to each grizzly line. 

(3) There is an interrupter switch in 
the supply drift at a safe distance from 
the final grizzly line. 

(4) The firing is done by means of a 
firing switch at the exit of the stope. As 
an additional safeguard, the wire used to 
close the open clip at the entrance to 
each grizzly line is attached to a chain 
hanging on the opposite side of the 
grizzly drift. When the wire is in place 
in the clip the chain, from which a blast- 
ing danger sign is suspended, must be 
drawn across the grizzly drift. 

By the use of electric firing, the chute 
tapper is able to place his bombs in the 
most favorable position in the hung-up 
fingers, can remove the plank covering 
over the grizzlies as he retreats, is not 
required to work in a smoky atmosphere 
as when using fuse, and has sufficient 
time for all operations, so that he does 
not have to work under strain or tension. 


Method of Controlling the Draw in the 
Morenci Block Cave Stopes 


When a new stope is ready for pro- 
duction, the stope-control department as- 
sembles the plans and sections for this 
stope. The plan is a special map of the 
stope showin~ each finger and correspond- 
ing haulage raise. On this plan the line 
of fingers is numbered in one direction to 
show the page number on the section. 


Underground dining room 


In the other direction, the numbers desig- 
nate the grizzly lines, as shown in 
Figure 3. 'rhus, “4-96” is used to desig- 
nate the first finger on the south side of 
the bottom row. This method identifies 
the finger on the office records and also 
gives its absolute location underground, 
as several fingers branch from one raise. 
After this plan is completed, the tonnage 
tributary to each finger is calculated from 
the ore outlines shown on the assay maps. 
These tonnages are recorded on the finger 
map and are adjusted to agree with the 
annual ore reserves as calculated at the 
beginning of each year. From these ton- 
nages, longitudinal sections are made. 
Each page of sections represents a line 
of fingers. These sections are based on 
broken ore volumes as distinguished from 
rock in place. The increase in volume is 
termed the swell (see Figure 4). The 
ore in place runs 12 cu. ft. to the ton 
while the broken rock is considered to be 
20 cu. ft. to the ton, so that each finger 
in the section is increased 40 percent to 
allow for the breaking up of the rock. 
These plans and sections are made on the 
scale—1 in. equals 20 ft. In the present 
stopes where the fingers are spaced on 
14-ft. centers in one direction and 18 2/3- 
ft. centers in the other direction, the ton- 
nage scale runs 13.07 tons to the foot. 
On these sections the tonnage is posted in 
different colors, according to the month 
the ore was drawn. The stope is con- 
trolled primarily from these sections. 
They show (1) the angle of retreat; (2) 
when a finger is being pulled too fast: 
(3) when a finger is not being pulled at 
all; and (4) when the stope as a whole 
is being pulled too slow or too fast. 

Should a pipe of cap rock reach a draw 
point ahead of the upper boundary of the 
ore body, the finger is sealed and ore is 
drawn from surrounding raises until the 
waste pipe is broken. Close spacing of 
draw points facilitates breaking up pipes 
of waste; if too far apart, the draw 
points do not assist each other. 

The proper rate of draw is dependent 
on the rate at which the unbroken ore 
caves. If drawn too rapidly, too large 
an open space will appear between the 
broken and unbroken ore. In such case 
the ore is more apt to break in large 
masses than ravel upward in finely 
broken fragments. If it is drawn too 
slowly, the swell of the broken ore will 
partially support the arch above. 

After caving reaches the top of the 
ore, there appears to be no limit in speed, 
other than the ability to put the ore 
through the grizzly and preserve a proper 
relative movement of the ore and waste 
capping to the chutes. 


If, because of failure to get the ore 
away fast enough by reason of small 
grizzlies and coarse ore or shortage of 
haulage capacity, the ore is drawn too 
slowly, weight on the grizzly level in- 
creases and may cause repairs that still 
further interrupt production. 


If a heavy spot appears in the stope, 
more rapid drawing of that area relieves 
pressure on the grizzly level. 

When the ore in a section is nearly all 
drawn off, the rate of drawing is de- 
creased to give time for sampling doubt- 
ful chutes and obtain the maximum re- 
covery of clean ore. 


During the initial stages of drawing, 
the angle of retreat is 60 degrees and as 
the stope is extended this angle is de- 
creased to approximately 50 degrees, or 
to even a smaller angle if weight does not 
interfere. This angle of retreat is main- 
tained to the completion of the stope. 

As the undercutting advances, a cer- 
tain tonnage of the most recently under- 
cut ore is held back undrawn in the re- 
verse column. The swell in this section 
is released for drawing at a slow rate. 
By this means, the entire block is broken 
up more finely, in advance of the regular 
draw. The reserve of broken ore con- 
tinually varies according to the relative 
amount of ore undercut and drawn. 

In each stope, on each shift, there is 
a chute checker whose duty is to see 
that the ore is drawn according to the 
draw sheet which is issued to him each 
day by the control department. He 
makes a tonnage report for each finger 
worked during his shift and also takes 
samples from each finger. He turns in a 
report from the transportation depart: 
ment showing the number of cars pulled 
from his stope during his shift. He 
closes off the fingers marked waste and 
also makes a note of any new fingers 
that start running waste during his shift 
and reports this to the office. The chute 
checker keeps track of the haulage chutes 
that are full and delivers a list of these 
to the transportation crew at regular in- 
tervals. This list is delivered to the haul- 
age level from the grizzly level through a 
3-in. pipe that runs through an old chute 
in an adjacent section of each stope. The 
chute checker drops the list in the pipe 
at the top and the brakeman takes it out 
of the container at the bottom. 

When the reports are received in the 
office the cars are proportioned according 
to the fingers worked. These —_es 
then posted on the finger sections 
new draw sheets made out. This draw 
sheet shows the total number of tons re- 
leased in each finger, the fingers to be 
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closed off and the maximum daily rate 
of draw for each finger. 

The results from the finger samples are 
posted on a sheet showing the number 
of cars drawn from that finger during 
the day. These assays are all averaged 
together according to their tonnages to 
give a composite result for the entire 
stope production for the day. 

Ore drawing is an art. The engineer 
in charge of the stope-control department 
starts with a knowledge of the quantity, 
position, and assay grade of the ore in 
place. From the weight on the drawing 
section, the quantity of the ore drawn and 
its grade, and the behavior of certain 
finger raises, he is able to form an idea 
of what is happening in the mass of 
broken ore above, how it is moving, and 
how to plan for its extraction. 

The stope-control department must rely 
on the full support of the mine foreman 
and his staff. It is understood, however, 
that the daily production must be made, 
and the control department in turn must 
assist the miners. Unless there is entire 
cooperation, something will suffer. 

One of the most interesting phases of 
caving operations is the rock-mechanics 
of the caving action. There are many 
theories as to the details of this, which 
are usually prompted by observations of 
individual stopes in a particular mining 
district. The Morenci conception of a 
normal case is illustrated in the longi- 
tudinal section (Figure 5), which is 
typical of uniform ground. Any major 
planes or areas of weakness would of 
course induce different results from those 
illustrated. 

Here the actual undercutting is deline- 
ated. Caving or ravelling is initiated 
along a rather flat inclined brow, which 
often approximates a slope of 30 degrees. 
This steepens against the caved ore to 
perhaps 60 degrees. With sufficient time 
interval, this brow stabilizes in an almost 
vertical position, at the extreme edge of 
the undercut. It may (1) project slightly 
over the caved ore, (2) stand exactly 
perpendicular, or (3) even extend at a 
small angle beyond the basal undercut. 

The rate of ravelling, measured in 
vertical distance, depends upon the ten- 
sile, shearing, and crushing strength of 
the ore, which in turn are affected by 
such physical characteristics as hardness, 
texture, structure, fracturing, faulting, 
jointing. chemical composition, and alter- 
ation. The actual rate may vary from 
0 to 20 or more feet per day. 

This brow constitutes a cantilever, 
whose fulcrum is immediately beyond the 


edge of the undercut, along the line of 
retreat. In certain hard ground, to pro- 
tect the advance stope development from 
closing in, as a result of concentrated 
weight at this fulcrum, shallow trans- 
verse shrinks were driven entirely across 
the stoping panel. In softer ground, such 
shrinks are unnecessary. 

When the transverse shrinks are 
driven, the stope resembles the rectangu- 
lar blocks cut off all around that are in 
use elsewhere in which the ore is drawn 
down horizontally. At Morenci, the 
proper angle of retreat is maintained. 

To prevent undue weight, a slower 
initial rate of draw at edge of undercut 
towards line of retreat has proved bene- 
ficial. By this treatment, the ore is also 
broken in smaller pieces. 

The time element is an important fac- 
tor in breaking ground finely. Excessive 
speed in undercutting, or transverse and 
boundary shrinks driven too high, will 
produce coarse running ore. 

A series of boundary shrink drifts, 
with intervening horizontal level pillars, 
gives the proper delay in caving in soft 
ground, but there are few blocks in 
Morenci where such drifts can be used. 
The ground is usually so hard that it 
bridges over these drifts and all caving 
action is stopped, unless sufficient groun< 
is cut out to make the caving positive. 
In Morenci ground, the horizontal pillars 
must be cut down to such narrow dimen- 
sions that this method is not economical. 
However, the delayed effect has been ob- 
tained by the saw-tooth shrink, described 
above. The first ore drawn after remov- 
ing the actual undercut muck is usually 
the coarsest. A grinding action is later 
established in the higher ore column, 
which produces finer ore. The weight of 
the overburden undoubtedly assists this 
action. In one case at Morenci, the ore 
in a stope with a lift of about 150 ft., 
extended almost to the surface without 
the usual leached capping. This block 
produced very coarse ore. 

In a wide stope, it has been observed 
at Morenci that the greatest weight of 
the grizzly level pillars is in the center 
of the panel. The resulting weight is 
proportioned similarly to the deflection 
of uniformly loaded beam supported at 
the ends. By narrowing the section from 
the original 165 ft. to the present 112 ft., 
this effect is diminished. It is thought 
that the side friction of the moving ore 
along the walls of the stope acts as a 
retardant. 

Dilution. —Owing to uncertainties in 
tonnage and assay grade of certain blocks 


Unloading cars at No. 6 shaft pockets 


in older sections of the mine, because of 
incomplete information, the data on dilu- 
tion at Morenci are not considered en- 
tirely reliable and hence are not included 
at this time. The ore, breaking very 
coarse, draws down quite uniformly and 
has but little tendency to pipe. The re- 
sult has been exceptionally clean ore with 
very little dilution. 

The method of computing dilution is 
the same as used at the Ruth mine of the 
Nevada Consolidated Copper Company. 
In this method, the capping is assumed 
to be barren. The percentage of copper 
extracted as compared to the expectancy 
equals the percentage of clean ore 
shipped. The tons capping shipped can 
then be calculated. The percentage of 
earning shipped is the dilution. 


EFFICIENCIES—STOPING—MORENCI BLOCK 
CAVE 


Pounds Bd. ft. 
Tons powder timber 
Year Tons mined per man per ton per ton 
1,136,339 40.35* -24 23 
1928..... 1,483,984 62.76* -19 
* These figures include: (1) Boundary shrink- 
age, (2) undercutting, (3) belling fingers, (4) 
chute tapping, and (5) stope repairs. They are 
exclusive of all development work. 
Overall 1928 1927 
Tons per man for shifts on mine 
pay roll, including men on 
11.84 10.00 
Tons per man for shifts charged 


* Includes all labor from other departments, 
such as mechanical, electrical, carpenter and other 
surface departments occupied on work chargeable 
to mining. 

The efficiency of the present lift, including all 
shifts on mine pay roll including men on salaries 
but excluding all lower level development and 
waste disposal at Liverpool shaft, for the year 
1928, is approximately 18.5 tons per man. 


UNDERGROUND TRANSPORTATION 


About 5,000 tons of ore per day was 
mined in February, 1929. The ore from 
the stopes is loaded into 6 or 8 ton cars 
and pulled by electric locomotives about 
three-fourths of a mile to No. 6 shaft, 
where it is hoisted to the mill bins. 

To handle the material coming through 
16-in. grizzlies, the chutes and gates, ore 
cars, ore pockets, skip loading devices, 
and primary crushers were redesigned 
and partially reconstructed. 

The haulage department is operated 
under a separate head; haulage is con- 
tinuous for 24 hours per day six days 
per week. The mill operates seven days 
per week. 

Since each “line” or row of grizzlies 
on the grizzly level feeds the chutes lo- 
cated in two or more haulage drifts, in- 
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creasing the number of lines producing 
ore at one time has increased the number 
of chutes that may be drawn in each 
haulage drift, thus obviating some switch- 
ing in the collection of a train load of ore. 

The loop system of haulage is used. 
The trains consist of 15 8-ton cars or 20 
6-ton cars. Two haulage crews are used 
on the main line and two crews in the 
stoping area. A train can be loaded in 
about the same time that a round trip 
can be made to the shaft. Each main line 
train makes from 9 to 13 trips per shift. 
A train of 15 cars is usually unloaded in 
seven minutes. 

The full-load speed of the train is 6 
miles per hour. 

The head brakeman of each train fills 
out a printed form showing the number 
of cars pulled from each chute as it is 
drawn. This report is given to the stope- 
control department in the engineering of- 
fice at the close of the day. This record 
is checked against the chutes reported 
full by the chute checker. The actual 
tonnage is allocated to its proper chute 
by applying a car factor obtained each 
day by weighing all loaded and empty 
trains on platform scales which are situ- 
ated near the shaft. 

Loading at the chutes, switching from 
chute to chute in collecting a trainload 
of ore, and dumping at the shaft occupies 
about three-fourths of the operating 
train time. 

By widening the chute doors from 30 to 
42 in. and increasing their area, the speed 
of loading was nearly doubled. Large 
chute doors are particularly important 
when there is coarse ore. (See Figure 6.) 


HOISTING 


Only one class of ore is mined on com- 
pany account. All of it, about 140,000 
tons per month, is hoisted through No. 6 
shaft from the fifth level. 

This is a vertical three-compartment 
shaft having two 5 by 6 ft. skip compart- 
ments and one 4 by 5 ft. manway. The 
ore is hoisted in two 4.6-ton skips run in 
balance. The distance from the skip 
loading station to the dumping position is 
512 ft. The average time for a round 
trip of one skip is 2.0 minutes. The 
average number of skips hoisted per day, 
including Sundays, is 1,250. . 

Waste from development work is 
hoisted through the Liverpool shzeft. 
Men and supplies for the lower levels are 
also handled at this shaft. 

The Joy shaft is used for handling men 
and supplies to the stoping area of the 
mine. It has one hoisting compartment, 
in which a 6 by 13 ft. cage is operated. 
This cage will hold 60 men comfortably. 
Its size also permits a truckload of tim- 
ber or other supplies to be lowered with- 
out unloading. It will eventually serve 
all levels to the fourteenth. 


DEVELOPMENT WORK 


The different operations in development 
work have been standardized; and the 
specified routine is followed. The work 
is so planned that a proper cycle of opera- 
tions can be maintained. Individual 
headings are in advance of requirements 
so that each miner usually has two or 
more faces in which to work. 


Use of Mechanical Loader—Fourteenth 
Level Main Heading 


The rate of advance of any single 
heading is generally dependent upon the 
removal of the rock broken by blasting. 
A very material saving in time was made 


by using a mechanical loader in advanc- 
ing the fourteenth level main headings 
through a distance of 2,343 ft. 

It may be noted here that it was the 
first mechanical loader of this type used 
in any mine in the Southwest. The 
loader is electrically driven, and consists 
of a mine locomotive frame supporting a 
conveyor and scoop. Unlike other types 
of mechanical loaders, it does not clamp 
to the rail but travels back and forth on 
the track during the shovel operation. As 
the shovel is moved forward, the scoop 
digs into the pile of broken material. As 
it moves back again the scoop is raised, 
which slides the rock to a conveyor belt, 
which discharges into the mine car. 


The operating power is transmitted 
through sprocket chains and clutches. 
The movement of thrusting the scoop into 
the muck pile is accomplished by driving 
the whole machine forward on the tracks, 
which avoids the complicated differential 
motion which is necessary in other small 
power loaders. 

The problem of adapting the use of 
this machine to the routine work of hand 
shoveling necessitated a complete change 
in organization of this particular work, 
and as a direct result it was some time 
before an actual gain in daily advance 
was obtained. However, between the 
period of February 1, 1928, and Septem- 
ber 30, 1928, 2,343 ft. were driven in the 
main heading which had an average 
rectangular cross-section of 10 ft. 6 in. 
in width and 9 ft. 6 in. in height which 
broke approximately 9 tons of rock per 
foot. The actual daily advance was 11.3 
ft., as compared to 7.3 ft. by hand shovel- 
ing, equivalent to a gain of 54.8 percent. 
Delays during working periods, for 
emergency repairs, averaged less than 15 
minutes per shift. 

Previous to installing the loader, four 
men constituted the shoveling crew, two 
mucking and two handling the cars. 
Progress was slow and discouraging to 
the muckers because of water in the 
heading which was being driven down 
grade. This work, so distasteful to the 
men, was eliminated by the use of the 
mechanical loader. The best crew for the 
loader consisted of three men, one man 
handling the main controls, one man tend- 
ing empty and loaded cars, and one man 
dividing his time between handling the 
dipper controls and tramming. 

Ordinarily, two complete cycles were 
made per day; i. e., two rounds were 
drilled and shoveled out in each 24 hours. 
The following gives the average total 
time spent on each operation for the 12 
hours taken to complete a cycle: 


Operation Time 

Loading and firing 0.45 
0.15 
Waiting for smoke to clear................ 0.45 
12.00 


The efficiency based on 1,788 ft. of hand 
shoveling was 1.65 ft. per man, as com- 
pared to 1.80 ft. per man for machine 
loading, based on 2,343 ft. Although the 
efficiency using the loader shows a slight 
increase in feet mucked per man-shift, the 
actual driving efficiency dropped. This was 
due primarily to the necessity of speeding 
up operations, and consequently resulted 
in the unavoidable crowding of men in the 
face. Although the result was a drop in 
the efficiency for this size of heading, the 
decrease was more than offset by the in- 
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crease in daily advance. This crowding 
in the face also is reflected in the cost per 
foot of advance. The loader proved suc- 
cessful, as the work was done in 114 less 
operating days than had all hand labor 
been employed. 

This operation was planned for rapid 
progress. Lower mucking costs may be 
obtainable by reducing the number of 
men and adapting the organization to the 
most efficient mucking rate. 


VENTILATION 


The mine is mechanically ventilated by 
two No. 12 Sturtevant, Multivane Design 
3 (forward-curved blade), double-inlet, 
double-width fans, with horizontal top 
discharge, operated at 340 r.p.m. by belt 
drive from 100-hp. 2,000-voit induction 
motors. The fans are situated at opposite 
ends of the ore deposit at the portals of 
adits connected by upcast raises with the 
producing areas. They operate as non- 
reversing exhausters. One fan delivers 
89,000 cu. ft. per minute and the other 
79,000. The fans have separate air re- 
turns of high frictional resistance, and 
common intakes of low resistance. 


The two lobes of the ore body are 
separately ventilated because of antici- 
pated difficulty in maintaining connection 
with a common air return. A fan ex- 
actly similar to the two surface fans, 
installed on the No. 5 level in a by-pass 
near the Liverpool shaft, is maintained in 
operating condition for fire emergencies. 

Long development headings are venti- 
lated by the use of small high-speed 
Sturtevant blower fans of various types, 
and canvas tubing. 

Two fans in a station several hundred 
feet from the fresh-air intake are used 
in combination for this purpose. The 
smaller fan is situated on the fresh-air 
side of the station and blows a large part 
of the intake air coming in through the 
drift to the face of the heading. The 
larger fan exhausts from the face of the 
heading and discharges the exhaust air 
through a 16-in. ventube into the nearest 
return-air opening. By this arrangement, 
some intake air is short-circuited into the 
exhaust air, but no exhaust air can be 
returned to the working face. 

The mine is cool throughout, both win- 
ter and summer. During the winter sea- 
son it is necessary to avoid producing 
high velocity air currents in working 
zones in order to avoid uncomfortably 
cold conditions. The rock temperature in 
the lowest development headings, a drain- 
age tunnel on the No. 18 level (900 ft. 
below the adit level) is, however, 76 de- 
grees, so that the coolness of the work- 
ings is due to the shallow depth and lack 
of any rapid degree of oxidation in the 
caved and abandoned areas adjacent to 
working areas. 

Air samples show that the quality of 
the air, as to chemical composition, is 
good throughout the mine. 

The ventilation system is planned to 
draw dust and foul air out of the mine 
as directly as possible without carrying it 
through working places. 
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Notes on concentrator flow sheet and opera- 
tions—Synopsis of concentrator operation 
from 1906 to 1923—Detailed description 
of equipment added and improvements 
made from 1923 to 1929—Present opera- 
tions, including crushing, concentrating, 
water reclamation and tailing disposal— 
Performances and analyses 


By ARTHUR CROWFOOT* and DALE C. BARNARDt 


HE Concentrating Plant of the 

Phelps Dodge Corporation at 

Morenci, Ariz., occupies a rather 

unique position among the concen- 
trators of the Southwest in that it is one 
of the oldest concentrators among the 
high capacity plants, and also due to the 
fact that it has developed from a ca- 
pacity of 900 tons daily in August, 1906, 
to a capacity of 4,500 tons daily at the 
present time. 

The concentrator completed slightly 
over 22 years of practically continuous 
operation on December 31, 1928, and dur- 
ing this period treated 17,444,905 tons 
of ore from which there was produced 
1,885,947 dry tons of concentrate con- 
taining 654,358,728 pounds of copper. 

In this article the writers will describe 
briefly the changes which have been made 
in the concentrating plant as regards the 
equipment used for concentrating oper- 
ations and the flow sheets used during 
the period August, 1906, to December, 
1921, during which period the capacity 
of the concentrator was raised from 900 
tons of ore to 4,000 tons of ore concen- 
trated daily. 

Following this the changes inaugu- 
rated in 1922 to secure increased tonnage 
together with finer grinding, and also 
changes which are now being made with 
the same object in view will be discussed 
in greater detail. 


1906-1911 


The concentrator was rut into opera- 
tion in August, 1906, at a capacity for 
treating 900 tons of ore daily and was 
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continued in operation at approximately 
this capacity until September, 1911, 
under the following flow sheet conditions. 

From the start of operation in Au- 
gust, 1906, and until the present day, 
all coarse crushing operations have been 
performed by machines operating in open 
circuit and have finished at a nominal 
1-in. maximum size, and, during late 
years at a nominal %-in. maximum 
size; the ore being stored in the fine ore 
bins at the head of the concentrator at 
the sizes mentioned. 

For the first five years of operation 
this work was performed in two 18 x 
36 in. Farrell, Blake type jaw crushers, 
which were followed by two pairs of 
42 x 16 in. Cornish rolls. 

Grinding operations were carried out 
in three successive stages of Huntington 
mill grinding. 

The concentration of values was ac- 
complished in six stages, four of which 
were jigging stages at sizes of 1% in. 


in Harz bull jigs, %-in. size, 5 mm. 


size and 2 mm. size in Hancock jigs with 
fine sands and slimes treated on tables 
and vanners, respectively. 

The 2 mm. size Hancock jig treatment 
was soon discarded in favor of additional 
Wilfley table treatment. 


1911-1912 


In September, 1911, arrangements were 
completed which stepped the concentrator 
capacity up from 900 tons to 1,600 tons 
per day. 

These included a new crushing plant, 
which was erected at No. 6 shaft, which 
included in its equipment one No. 8 Mc- 
Cully gyratory crusher followed by two 
pairs of 54 x 24 in. P. and M. Co. rolls. 


Apron feeders were installed for run 
of mine ore and screening ahead of 
crushing machines was introduced for the 
removal of fines, a grizzly ahead of the 
gyratory crusher and two 4 x 12 ft. 
Trommels with %-in. round hole open- 
ings ahead of the rolls. 

Preliminary grinding was performed 
in a wet grinding unit of six pairs of 
42 x 16 in. rolls, followed by a final 
grinding operation performed in a bat- 
tery of seven 6-ft. Huntington mills and 
one 6-ft. Chilean mill. 

Also an 8 ft. x 22 in. Hardinge mill 
was installed during this period to com- 
pete with the Huntington mills in the 
final stage of reduction. 

Two series Hancock jig treatment was 
continued during this period, followed 
by table and vanner concentration of fine 
sand and slime. 


1912-1916 

During the period August, 1912, to 
November, 1914, the capacity of the con- 
centrator was stepped up from 1,600 tons 
to 3,000 tons per 24 hours. No changes 
were made in the crushing plant during 
this period, added capacity being secured 
by increased operating time in the coarse 
crushing plant and the addition of four 
pairs of 42 x 16 in. rolls at the head 
of the concentrator, these latter operat- 
ing 24 hours daily. 

Grinding continued to be performed in 
two stages, the first stage being a wet- 
grinding, closed-circuit roll stage, and 
the second a Hardinge pebble mill cir- 
cuit. The first stage used nine pairs of 
42 x 16 in. rolls and 18 shaking screens. 
The second stage used twelve 8 ft. x 
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36-in. Hardinge pebble mills and drag- 
belt classifiers. 

Woodbury-Harz jigs the 
Hancock jigs as primary concentrating 
machines, this operation being followed 
by table and vanner concentration. 


1916-1917 


In March, 1916, the capacity of the 
concentrator was increased from 3,000 
tons to 4,000 tons per day. 

In the coarse-crushing plant the two 
4 x 12 ft. trommels were removed and 
two 48-in. horizontal Symons dise crush- 
ers were installed between the gyratory 
crusher and the 54 x 24 in. rolls. The 
introduction of these crushers as inter- 
mediate crushers, together with a speed- 
ing up of the rolls and some increase in 
conveyor speeds, made for faster oper- 
ation of the plant, its capacity being 
stepped up from 180 tons per hour to 
250 tons per hour. 

The number of secondary 42 by 16 in. 
rolls was increased from four to eight, 
and Tyler “whip-tap” screens, equipped 
with screen cloth to deliver a minus 
6-mesh undersize product were installed 
to replace the stationary screens for- 
merly used. 

The “whip-tap” screens were later on 
replaced with Tyler “Hum-mer” screens 
to secure increased screening efficiency. 

No overall fundamental changes were 
made in the grinding circuits at this 
time; a start was made, however, in re- 
placing the wet rolls of the primary 
grinding circuit with ball mills, and for 
this purpose an 8 ft. x 48 in. Hardinge 
ball mill was installed to replace two 
pairs of rolls. 


This mill operated in closed circuit 
with a 6 x 25 ft. Dorr classifier and the 
use of screens was eliminated. 

Allen cones were installed for dewa- 
tering Hardinge mill feed, and these 
mills were converted from pebble to ball 
mills and placed in closed circuit with 
4 ft. 6 in. x 17 ft. 2 in. Dorr classifiers. 

The use of jigs was discarded and 
tables substituted for primary concen- 
tration and a flotation plant was in- 
stalled. 

Tables and vanners were retained for 
final treatment of flotation tailing. 


1918-1921 AND 1923 


In 1918 an experimental plant was 
constructed with a capacity of 300 tons 
per day, primarily for the development 
of a flow sheet for the low-grade sul- 
phide ore body of the Clay Mine. 

The results obtained from the work of 
this pilot plant formed the basis for the 
flow sheet changes put into operation in 
the west section of the concentrator in 
1921, and in 1923 remodeling of the en- 
tire concentrator was started to increase 
the capacity to 4,500 tons per day under 
the new flow sheet conditions. 

No changes were made in the equip- 
ment of the coarse crushing plant at this 
time, a dust-collecting system having 
been previously installed following the 
installation of the Symons dise crushers. 

In the secondary crushing plant, how- 
ever, four of the eight pairs of 42 by 


16-in. rolls were removed and replaced 
by four pairs of Allis-Chalmers, heavy 
duty, 54 x 24 in. high-speed rolls. 


In the new flow sheet, primary concen- 
tration consisted of tabling the entire 


The Morenci Concentrator of the 
Phelps Dodge Corporation. Hoist- 
ing plant and lime kiln in back- 
ground ; Diesel engine plant at left; 
tailing dewatering tank in right 
foreground 


tonnage at 7-mesh, these tables produc- 
ing a finished concentrate and a tailing. 

The table concentrate being dewatered 
and dried to 8 percent, moisture in Dorr 
classifiers equipped with vacuum bottoms, 
and loaded direct into cars by conveyor 
system. 

The table tailing product was sent to 
ball tube mill and classifier circuit for 
primary grinding to approximately 48- 
mesh for primary flotation treatment. 

The flotation equipment consisted of 
11 duplex rougher Callow cells 18 ft. 
long and two duplex cleaner cells 24 ft. 
long. The cleaned concentrate from this 
treatment is thickened and filtered and 
then joins the table concentrate on con- 
veyor system to cars. 

The tailing product from primary 
flotation is classified and reground in 
secondary grinding system. 

At this point tables are replaced by 
a secondary flotation treatment which 
makes a tailing, and a rough concentrate. 
The rough concentrate is cleaned and 
recleaned and then joins the finished 
concentrate from the primary flotation 
system, for thickening, filtering, and load- 
ing. 

There is no concentrate storage on 
the plant, as all this product is loaded 
directly into cars throughout the 24 hours 
by the concentrate conveyor system. 
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PHELPS DODGE CORP. — MORENCI BRANCH 8. 
CONCENTRATING DIVISION 
FLOW SHEET 


12. 
No 6 Shatt 
Coarse Ore Bin Q 13. 
/-Bar Grizzly 3 14. 
Qversfzed Undersize 
/-36*48 Jaw Grusher @ _& 

No./ Conve yor: © 15 

/-Vitrating’Screen @ 
1-3 Compartment “Surge Bin 16. 
Coarse fines se +7. 
hacontecder 
No.! Cone Crusher No2 Core Crusher @ 20. 

"Nob Conveyor 


Fine Ore Bins 
drum; ders 21 


ConveyorsNo. 112.613 & 22 
Conveyors No. */4 & 15 
Conveyor Nose 23. 
4-Primary Hummer Screens 
Undersized OQvers\ned 24, 


. No. 14 conveyor—20” 


3-compartment surge bin. 


. Three 36” apron feeders—2 on coarse, 24’ long; 1 on 


fines, 20’ long. 


. Two 7’ Symons cone crushers—240-hp. synchronous 


motors; maximum product, 14”. 


. No. 6 conveyor—26” x 303’ long; speed, 330 f.p.m. 


Eight 16’ dia. x 31’ 3” deep bins—capacity, 2,498 tons. 
Two 16’ x 67’ 3” x 31’ 3” deep bins—capacity 3,272 
tons. 

30 S. A. automatic rotary ore feeders. 

No. 10 conveyor—20” x 134’ long; speed 176 f.p.m. 

No. 11 conveyor—20” x 134’ long; speed 176 f.p.m. 

No. 12 conveyor—26” ~ 132’ long; speed 264 f.p.m. 

No. 13 conveyor—26” yx 132’ long; speed 264 f.p.m. 

« 112’ long; speed 346 f.p.m. 

No. 15 conveyor—20” x 112’ long; speed 346 f.p.m. 

No. 16 conveyor—24” yx 240’ long; speed 376 f.p.m. 

4 Hum-mer screens—3-mesh opening; 45° slope. 

4A. C. type, 56” ~ 24” rolls; 2 75-hp. motors on each set. 

No. 17 conveyor—30” x 11714’ long; speed 234 f.p.m. 


. 2 bucket elevators—belts, 26” ~ 181’ 9” long. 134 24” 


«x 8%” x 8” buckets on each belt; speed, 320 f.p.m. 
One 50-hp. induction motor on each elevator. 


. No. 18 conveyor—30” ne 111’ long; speed, 352 f.p.m, 


8 Hum-mer screens. 

40 Deister Plat-O tables—individual 1-hp. back geared 
motor drives. 

Six 6’ x 21’ long, type P. Dorr classifier; 26 s.p.m. 


i Dorr Trichebers & 


37. Dorr type thickeners: 
One 200’ dia., traction type—1 rev. in 45 min. 


:5 25. 3 Allis Chalmers ball mills—7’ dia. x 12’ long, with 250- 
Rolls hp. synchronous motors; mill—18 r.p.m. 
Convey G9) 3 Vulcan Iron Works ball mills—83’ dia. 12’ long, with 
Come 3 ' 300-hp. synchronous motors. 
8Secondary Hum mer Screens Q | 26. Six 8’ x 2614’ long, type D. Dorr classifiers; 26 s.p.m. 
Undersized Qversized | 27. Eighteen 18’ long x 43” wide Forrester type cells. 
; aaa 28. One 24’ lon 48” wide Forrester type cell. 
Primary Rolighing lables _@ 29. Five 18 dia, 31’ 8” long, type b's D. B. Dorr bowl 
Finished Céncentrates” Mddting ifi x 9, ty 
6:6Dewstering Clesshiers Q classifiers. Bowl speed—3 r.p.m.; rake speed—23 s.p.m. 
Sand 8 Overflow 30. Four 6%’ x 12’ Marcy ball mills, with 150-hp. induction 
6 Primary Grinding Mills motors. Mills—19 r.p.m. 
G8 Grenloting Cassibers & One 8’ x 36” Hardinge ball mill (lagged to 7’ dia.) with 
id Qverflow _ 125-hp. induction motor. Mill—22 r.p.m. 
18 Pruthary Rougher Potation Cells 31. Forrester type cells: six 26’ 10” long x 43” wide; 
—— a = two 3814’ long x 48” wide; three 24’ long x 
| Primary Cleaner ‘Flotation Cell @ 43” wide; and two 24’ long x 53 ” wide. 
Finished Concentrate Middting— \ 32. One Forrester cleaner cell—24’ long x 43” wide. 
: Secondary Rougher fiStation Cells Gy a | 33. Six Macintosh type cells: three 20’ long and 
eigher Concentrate Tailin A three 10’ long—all with 9” rotors. 
Secondary Chanerfietathon Cells @ | 4. F 
Fuushed Concentrate | 35. One Forrester type scavenging cell—12014’ circle 
Mddiing Rows? Taulin | 36. One Cascade type air entraining cell. 


Tuchkened Pulp Water _ 
Midding REturn Pumps® 
> 


| 
ConcenPrate 


One 130’ dia., central drive—1 rev. in 30 min. 
Two 60’ sq., central drive—1 rev. in 13 1/3 min. 


Total Flotation “Concentrate 


2:30 -Thickeners 

Spigot Product QveFflow 
/-60-Thickener 
y Spigot Produc? Water _ 


Concehtrate Water. 
020.Conveyor ©) | Reclaimed *Water Sump @ 
failroad Cars @) Pumps. 
4 oHead of Concentrator 


OverFiltérs 


LEGEND 


1. 2 skips—4.7 tons capacity. Run-of-mine ore; max. size, 18”. 

2. 1,200 tons capacity. 

3. Bar grizzly—38” long x 52” wide—4” opening. 

4. Allis Chalmers jaw crusher—36” yx 48”; 150-hp. induction 
motor; maximum opening, 8”. 

5. 48” S. A. Type apron feeder. 

6. No. 1 conveyor—32” yx 184’ long; speed, 245 f.p.m. 

7. Traylor elec. vibrating, type F. B. 4; 14” opening. 


Five 30’ sq., central drive—1 rev. in 74% min. 
Two 30’ dia., central drive—1 rev. in 514 min. 
38. Two 6”. Krogh pumps. 
39. Two 414’ x 15’ 10” type P. Dorr classifiers—12 
s.p.m.; 54” vacuum bottom. 
40. One 4%’ x 18’ long type P. Dorr classifier—12 
s.p.m.; 1314’ vacuum bottom. 
41. Two 30’ dia. Dorr type thickeners—1 rev. in 21%4 
min. 
42. One 30’ dia. Dorr type thickener—1 rev. in 4 min. 
43. One 60’ dia. Dorr type thickener—1 rev. in 12% 
min. 
44. Two 11%’ x 12’ Oliver filters. 
One 14 x 14 Oliver filter. 
45. No. 19 conveyor—20” x 267’ long; speed 208 
f.p.m. 
46. No. 20 conveyor—20” ~x 461’ long; speed 208 
f.p.m. 
47. 40-ton capacity railroad cars. 
48. Two reclaimed water sumps. 
49. Two 12” x 16” Aldrich Triplex plunger pumps— 
45 r.p.m.; 100-hp. induction motors. 
One 10” Allis Chalmers centrifugal pump—1,790 
r.p.m.; 200-hp. induction motor. 
One 14” x 12” Aldrich Triplex plunger pump— 
30 r.p.m. 
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It will be noted that in this flow sheet 
no tables were used following the flota- 
tion system. The fact that the work 
performed by scavenging tables could 
be more efficiently performed by ex- 
tended flotation operation if finer grind- 
ing was practiced, was developed in our 
experimental mill in 1917. The orig- 
inal flow sheet installed in this mill in- 
cluded two types of tables and two types 
of vanners for trial use in cleaning up 
flotation tailing. These were later dis- 
carded in favor of a ball tube mill, clas- 
sifier and scavenging flotation cells. 

In the preceding paragraphs we have 
very briefly described the more impor- 
tant changes in concentrator equipment 
up to and including the remodeling of 
1922 and 1923. 

In the following we will describe the 
changes which have been made since 
1923 and which have resulted in se- 
curing added capacity and fineness of 
grinding. All the projected changes 
have not yet been completed but will 
be completed during the first half of 
the present year when the crushing, 
grinding, classifier and flotation equip- 
ment for the treatment of 5,000 dry 
tons of ore daily will be as follows: 


Primary Crushing 


One 36 x 48 in. Allis-Chalmers jaw 
crusher driven by a 150-hp. induction 
motor, breaking to 8-in. maximum size. 

Two 7-ft. Symons cone crushers, each 
driven by a 240-hp. synchronous motor, 
breaking to %-in. maximum size. 

The reduction in crushing stages rep- 
resented will result in reduced labor and 
power cost for primary crushing. 


Secondary Crushing 


Four pairs of Allis-Chalmers, 56x 24 
in. high speed rolls, each pair driven by 
two 75-hp. motors. 

These rolls operate in a closed circuit 
of rolls, elevators and “Hum-mer” screens 
to produce a 7-mesh undersize product 
for primary table treatment. 

Primary Grinding 

Six 6 x 21 ft. Dorr rake classifiers for 
dewatering and desliming primary table 
middling. 

Three Allis-Chalmers ball mills, 7-ft. 
dia. x 12-ft. long, driven by 250-hp. 
synchronous motors. Mill r. p. m. 18. 

Three Vulcan ball mills, 8% ft. dia. 
x 12 ft. long, driven by 300-hp. syn- 
chronous motors. Mill r. p. m. 14. 

Six, 8 ft. x 26% ft. Dorr rake clas- 
sifiers which operate in closed circuit 
with the six ball mills to produce a 
48-mesh overflow product for primary 
flotation treatment. 


Secondary Grinding 


Five, 18 ft. dia. bowl type Dorr clas- 
sifiers with raking compartment, 8 ft. 
x 31 ft. 8 in. long. 

Four, 6% x 12 ft. Marcy ball mills 
and one 8 ft. x 48 in. Hardinge ball 
mill working in closed circuit with the 
bowl classifiers to produce a minus 65- 
mesh product for final flotation treat- 
ment. This fineness of grinding will 
add a pound of copper to our former 
extraction for each ton of ore concen- 
trated. 


Primary Flotation 
Eighteen Forrester flotation rougher 
cells, each 18 ft. long by 43 in. wide. 


One Forrester cleaner cell, 24 ft. long 
by 60 in. wide at overflow. 


Secondary Flotation 


Forrester rougher cells—Six, 26 ft. 
10 in. long x 43 in. wide; Two, 38 ft. 
6 in. long x 48 in. wide; three, 24 ft. 
long x 53 in. wide. 

Also, one Forrester type scavenging 
cell, 120% ft. circle by 43 in. wide, oper- 
ated as two semicircular cells. One For- 
rester cleaner cell 24 ft. long x 43 in. 
wide. One Forrester re-cleaner cell 24 
ft. long x 43 in. wide. 

Further details regarding the above, 
with notes on water reclamation and 
tailing disposal are given in the follow- 
ing pages. 

The acid soluble copper content of 
our ore continues as one of our serious 
problems; at the present time approxi- 
mately 16 percent of the total copper 
occurring in this form. 

In order to determine a method for 
improving the extraction made on this 
form of copper a considerable amount 
of experimental work is now being per- 
formed. 

In August, 1926, all blanket using flo- 
tation cell equipment was changed to 
Forrester cell equipment and a large 
circular Forrester cell was constructed 
to handle the entire tonnage of tailing 
from the secondary flotation system as 
a final scavenging treatment. 

In April, 1927, a 36 x 48 in. Allis-Chal- 
mers jaw crusher was installed between 
the gyratory crusher and the hoist bin, 
this installation being made necessary 
by an increase in underground grizzly 
spacing from 10 to 18 in. 

The installation of this crusher 
marked the first use of the Allis-Chal- 
mers Tex-rope drive on the plant. The 
crusher was installed in a separate build- 
ing from the main crushing plant build- 
ing to which it is connected by a 36 in. 
conveyor belt. It receives run-of-mine 
ore at a maximum size of 18 in. and 
delivers a product with a maximum size 
of six inches. 

The chief benefit secured from the in- 
stallation of this crusher was a reduc- 
tion in mining cost due to the delivery 
of coarser ore. 

In the crushing plant the work of the 
gyratory crusher was considerably light- 
ened and some increase in capacity was 
secured. 

This step made the gyratory crusher 
an intermediate crusher and it was early 
realized that greater efficiency in oper- 
ation could be secured by a reduction in 
the number of crushing stages in use 
at this time. 

The weak spots in the flow sheet as 
it existed following the installation of 
the jaw crusher were: 

(a) The No. 8 gyratory crusher which 
is not an efficient intermediate machine 
in treating a feed with a maximum size 
of 6 in. 

(b) The slow speed 54 x 24 in. rolls 
which had been in continuous service 
since September, 1911. 

A consideration of these conditions 
led to our remodeling of the crushing 
plant which is now in progress. 

At about the time that we were in- 
stalling the 36 x 48 in. jaw crusher, our 
attention was directed to the perform- 
ance of the new, high speed cone crusher 
which was developed by Symons Broth- 
ers of Milwaukee, who had previously 
developed the horizontal and vertical 
Symons disc crushers, these latter crush- 
ers finding extensive application as inter- 
mediate crushers throughout the South- 
west. 
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The new cone crusher, while it can- 
not in many cases be used as a primary 
crusher, appeared to offer a means for 
reduction in crushing stages due to its 
high range of reduction, possibly from 
14 to 16 in. as maximum sizes to % or 
¥% in. as minimum sizes. 

For our particular case it appeared 
evident that if the cone crusher devel- 
oped in accordance with its promise it 
could be installed to replace three of 
the crushing stages in use in our crush- 
ing plant at the time, namely, the gyra- 
tory crusher, Symons disc crusher and 
slow speed roll stages and also to de- 
liver a finer final product than that 
which was then being produced. 

The only Symons cone crusher in oper- 
ation in our district at the time was a 
7-ft. machine installed by the Nevada 
Consolidated Copper Company, Chino 
Mines, at its concentrator at Hurley, 
New Mexico. This crusher was installed 
to receive ore from the coarse crushing 
plant at Santa Rita at a maximum size 
of about 14‘in. and to crush this ore 
to a product with a maximum size of 
about % in. 

Much credit is due to the Nevada Con- 
solidated Copper Company for pioneer- 
ing work performed in adjusting this 
crusher to the conditions of a South- 
western ore crushing plant, for gener- 
ous distribution of data connected with 
its operation and for opportunities given 
to engineers from other companies to 
study the operation of the crusher at 
the plant. 

The following flow sheet has been de- 
cided upon: 

(1) Run-of-mine ore will be received 
in hoist bin at a maximum size of 18 in. 


(2) Ore passes by gravity over short 
grizzly with 6 in. spaces to jaw crusher 
which will be set to break to 8 in. size. 


(3) Jaw crusher product will pass via 
conveyor to Traylor vibrating screen 
which will be protected by a scalping 
grizzly for coarse ore. This screen will 
have half inch openings. Oversize ma- 
terial will go to two surge bins to be 
located on each side of a central surge 
bin which will receive the undersize ma- 
terial. 


(4) The three surge bins will be un- 
loaded by S.-A. apron feeders equipped 
with direct connected motors and speed 
reducers, the material from the screen 
oversize bins going to the two 7-ft. Sy- 
mons cone crushers and the material 
from the screen undersize bin by-pass- 
ing the crushers to the conveyor belt 
which receives the product of the crush- 
ers for delivery to the fine ore storage 
bins. 

This flow sheet will deliver a finer end 
product than is now being obtained and 
will lighten the work of the secondary 
crushing plant to the extent that four 
pairs of 43 x 16 in. rolls now operating in 
this plant in conjunction with four pairs 
of high speed 54 x 24 in. rolls, may be 
eliminated with the gyratory crusher, 
two Symons disc crushers, and two slow 
speed rolls of the primary crushing plant. 

Under present hoisting conditions only 
one 7-ft. Symons cone crusher will be 
operated at one time, the plant having 
a capacity under these conditions of 
about 270 tons per hour on Morenci ore. 


Increasing hardness of ore ing the 
period 1923 to 1927 inclusive 
imperative an increase of grinding capa- 


city and classifier equipment in both the 
primary and secondary grinding circuits 
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in order to maintain tonnage at a given 
fineness of grinding. 

It was decided in 1928 to remodel the 
secondary grinding circuit first, and for 
this purpose four 6 x 12 ft. Marcy rod 
mills, available at the Tyrone concen- 
trator, were secured. 

These were converted to ball mills and 
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installed to replace four of the Hardinge 
ball mills in use up to this time. These 
mills were equipped with Dorr bowl clas- 
sifiers with 18-ft. diameter bowls and 
8 x 23% ft. raking compartments, these 
classifiers operating in closed circuit 
with the mills. 


One of the original Hardinge ball mills 
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was left in place to act as a spare mill, 
this also was equipped with a bowl clas- 
sifier of the dimensions specified above. 
In the event of increased capacity being 
desired in this grinding unit the space 
now occupied by this Hardinge mill can 
be made available for a mill of larger 
capacity. 

At the time of making the above men- 
tioned changes in the secondary grind- 
ing department, plans were made for 
increasing the grinding capacity of the 
primary grinding circuit. These plans 
have now been completed, three new mills 
have been ordered and the work of prep- 
aration for the installation of the mills 
is going ahead. 

The three new mills ordered are 8% ft. 
in diameter and 12 ft. in length; they 
will replace two No. 86 Marcy ball mills 
and one 8 ft. x 48 in. Hardinge mill now 
in service in the primary grinding de- 
partment. 

The changes now in progress in the 
coarse crushing department together 
with .the changes in the primary and 
secondary grinding departments will give 
the concentrator a capacity for treating 
150,000 dry tons of ore monthly. 


CONCENTRATOR FLOW SHEET 


The flow sheet of the concentrator is 
described as it exists at the present 
time, as no fundamental change is in- 
tended from the use of the new equip- 
ment now in process of installation. The 
primary concentrating operation will 
continue to be a tabling operation which 
will be carried out on the total tonnage 
of ore after it has been crushed to pass 
a 7-mesh screen. 

The work will be performed on 40 
Deister Plat-O tables which will be di- 
rect driven by 1-hp. back-geared motors. 

This operation produces a finished 
granular concentrate and a middling or 
tailing product. 

The concentrate is delivered to a Dorr 
rake classifier system equipped with a 
vacuum bottom for dewatering and is 
delivered by these classifiers to a load- 
ing belt which in turn delivers it di- 
rectly to railroad cars together with the 
flotation concentrate produced later. 

The middling or tailing product is de- 
livered to six, 6-ft. wide, Dorr rake clas- 
sifiers which separate it into an over- 
flow product of somewhat dilute primary 
slime and a deslimed and dewatered sand 
product. 

The sand product forms the feed to 
the primary grinding system consisting 
of six ball tube mills which are oper- 
ating in closed circuit with six, 8-ft. 
wide, Dorr rake classifiers to produce 
a 48-mesh overflow product for primary 
flotation treatment. 

The slime removed by the desliming 
operation mentioned above is used for 
dilution or classifiying water in the cir- 
culating classifiers. 

The primary flotation operation is car- 
ried out in eighteen, 18 ft. x 43 in. For- 
rester flotation rougher cells which pro- 
duce a rough concentrate and a tailing 
product, both subject to additional treat- 
ment. 

The primary rough concentrate is 
cleaned in one Forrester cleaner cell 
which is 24 ft. long and 60 in. wide 
at overflow. 

The cleaned concentrate is sent to the 
flotation concentrate dewatering system 
while the middling produced is returned 
to the head of the secondary flotation 
system. 
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Primary flotation tailing product is 
delivered to five Dorr bowl type clas- 
sifiers with 18 ft. diameter bowls and 
raking compartments which are 8 ft. 
wide and 31 ft. 8 in. long. 

These classifiers operate in closed cir- 
cuit with four 6% x 12 ft. Marcy mills 
and one 8 ft. x 36 in. Hardinge mill, all 
using balls for grinding media, to pro- 
duce a minus 65-mesh overflow product 
for final flotation treatment. 

Final flotation treatment is carried out 
in a secondary system of Forrester cells 
which produce a rough concentrate and 
a tailing which is subject to final sca- 
venging treatment before being discarded 
as a waste tailing. 

The concentrate is cleaned and re- 
cleaned in a series of two 24-ft. long 
Forrester cells resulting in the produc- 
tion of a finished secondary concentrate 
and two middling products. 

The finished concentrate is sent to the 
concentrate dewatering system with the 
finished primary flotation concentrate 
and the two middling products are 
pumped back to the head of the second- 
ary flotation system. 

The secondary flotation tailing is 
passed through a scavenging cell sys- 
tem which results in the production of 
a low grade concentrate which is pumped 
back to the head of the secondary flota- 
tion system and a waste tailing: product 
which is sent to Dorr thickening tanks 
for the purpose of water reclamation. 


WATER RECLAMATION 


On account of the high cost of water 
in the Morenci District due to the fact 
that water must be raised from a level 
which is approximately 1,500 ft. lower 
than that of the concentrator, the rec- 
lamation and re-use of water at the con- 
centrator has always commanded seri- 
ous attention. 

The area devoted to water reclamation 
has increased from about 15,000 sq. ft. 
at the time the concentrator was first 
put into operation to 63,000 sq. ft. in 
use at the present time. 

All tailing material is dewatered in 
one 200-ft. diameter, one 130-ft. diam- 
eter and two 60-ft. diameter Dorr tanks. 

The flotation concentrate is first given 
a rough settling treatment in a 30-ft. 
diameter Dorr tank, the overflow of 
which is given final settling treatment 
in a 60-ft. diameter tank. This is fol- 
lowed by filter treatment of the tank 
underflow product in Oliver filters which 
discharge a dried product direct to con- 
centrate loading belts which also handle 
the table concentrate, 

All reclaimed water is collected in a 
pump sump from which it is elevated 
to the head of the concentrator for re- 
use against a pressure head of 100 
pounds by two 12 x 16 in. Aldrich ver- 
tical, triplex pumps with which is in- 
stalled an 8-in. Allis-Chalmers centrif- 
ugal pump which acts as a spare. 

Water consumption in new and re- 
claimed water for the past two years 
is given below: 


1927 
Gallons New Water consumed per 


dry ton of ore concentrated .... 275 293 


Gallons Water per minute ...... 800 907 
Gallons reclaimed water consumed 

per dry ton of ore concentrated 1,078 1,043 
Gallons reclaimed water per minute 3,126 8,226 
Gallons Total water consumed per 

dry ton of ore concentrated... 1,353 1,336 
Gallons Total Water per minute 3,926 4,133 
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The thickened underflow of the tail- 
ing dewatering tanks is conveyed a dis- 
tance of approximately three miles to 
the tailing disposal plant which is at 
an elevation which is about 800 ft. lower 
than that of the concentrator. No water 
is at present reclaimed at this plant. 
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TAILING DISPOSAL 

A new method for distributing the 
tailing product across the face of the 
tailing dams which was devised by our 
tailing disposal plant foreman was adop- 
ted in 1926. 

The method eliminated the necessity 
of using launders supported on trestles 
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and in general has proved to be an eco- 
nomical method of handling the tailing. 
The Morenci tailing dams are con- 
structed in comparatively shallow ar- 
royos or gulches, sites being selected 
which carry the wash from compara- 
tively small drainage areas. In two 
cases diversion dams and cuts have been 
constructed to divert flood waters into 
side washes and around the dams. 


The method uses smooth Armco iron 
pipe, 8 in. in diameter supplied in 20-ft. 
lengths as a distributing channel across 
the face of the dam, the method of using 
being brought out in the following de- 
scription of the starting of a new dam. 


At a point near the mouth of the 
wash selected for a new dam an earthen 
dam is constructed for the toe of the 
dam, this usually has a height of 6 ft. 
and a length which connects with the 
sloping sides of the Arroyo or Gulch. 

A drain line of 8-in. corrugated Armco 
pipe is laid under the dam extending 
about 20 ft. below the toe of the dam 
and to a point on the upper side which 
will meet a horizontal projection of the 
top of the dam. 

A fence 24 in. high (2 12-in. planks) 
is set up along the full length of the 
top of the dam. The planks are bat- 
tened together with 2 x 4’s, these pro- 
jecting about 2 ft. above the top of the 
planks to form a support from which 
to hang the tailing distributing pipe and 
being spaced 6 ft. apart. 

To hold the fence in a vertical posi- 
tion a knee brace of 2 x 4 is carried to 
ground level on lower face at each 2 x 4 
batten. 

At the end of the ditch from which 
the dam is to be supplied with feed 
a removable screen box is installed to 
the side of which, near the bottom and 
under the screen top, the distributing 
pipe is connected. 

The pipe is then installed directly from 
the box and along the line of the pro- 
posed dam face. It is carried on adjust- 
able brackets attached to the inside or 
uphill side of the 2 x 4’s projecting above 
the board fence and is hung on a grade 
of about 0.75 percent from the box to 
the extreme end of the dam. 

For the discharge of tailing from the 
pipe a 1%-in. hole is burned through 
on the underside every 6 ft. and in 
order to release entrained air occasional 
holes are made in the upper side of 
the pipe. 

Total height of discharge from bottom 
of pipe to bottom of fence is about 3 ft. 

The tailing is then turned into the 
pipe and continued in operation until 
the sand settling at the fence rises to 
a level of about 2 in. below the top of 
the fence. It is then cut off and diverted 
to another dam so that the board fence 
may be advanced. 

Under usual operating conditions three 
dams are usually available for tailing 
disposal and a period of eight days can 
be allowed for drying out and changing 
of the fence. 

When the settlings near the face of 
the dam are sufficiently dried out the 
fence is lifted and advanced 2 ft., braced 
back to the fill previously completed, the 
pipe is re-hung and the cycle repeated. 

The system has worked out very well 
for our particular needs; in stacking 
Morenci tailing our cost for the past 
year’s work being 0.9 cent per ton of 
original concentrator head, or, approxi- 
mately one cent per ton of tailing pro- 
duced and stacked. 
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PERFORMANCE OF CONCENTRATOR 
The tabulation shown below presents 
information covering the performance of 
the concentrator for the past two years. 


ar 
CRUSHING PLANT 1927 1928 
Dry tons crushed ...... 1,462,146 1,562,760 
Tons per operating day 4,050 4,317 
CONCENTRATOR 
Dry tons treated ...... 1,460,088 1,563,706 
Tons per operating day 4,045 4,320 
Tons per 24 hours run- 
4,177 4,456 
Teme per 174.1 185.7 
ANALYSES 
HEAD Percent 
Assay, total copper.......... 2.191 2.008 
Assay, acid soluble copper 0.181 0.252 
Assay, sulphide copper....... 2.010 1.756 
Assay, alumina ............. 16.5 16.2 
CONCENTRATE 
Assay, total copper ......... 22.497 23.613 
Assay, acid soluble copper .. 0.496 0.591 
Assay, sulphide copper ..... 22.001 23.022 
Assay, insoluble .. 19.10 
Assay, sulphur 30.1 
Assay, alumina 4.0 
TAILING 
Assay, total copper ......... 0.303 0.410 
Assay, acid soluble copper .. 0.152 0.227 
Assay, sulphide copper ..... 0.151 0.183 
0.3 0.2 
kan in 0.5 0.5 
EXTRACTION (Indicated) 
Percent of total copper .. 87.361 80.979 
Percent of acid soluble copper 93.138 90.283 
Percent of sulphide copper .. 23.278 16.139 
Actual extraction of total 
DISTRIBUTION OF PRODUCTS 
Dry tons of feed ...... 1,460,088 1,563,706 
Dry tons of concentrate 124,238 107,658 
Dry tons of tailing ... 1,335,850 1,456,048 
RATIO OF CONCENTRATION 
CONCENTRATE PRODUCED BY ‘TABLES 
Percent of weight of total con- 
Percent of weight of concentrate 
CONCENTRATE PRODUCED BY FLOTATION 
Percent of weight of total con- 
Percent of weight of concentrate 
Percent of feed copper recov- 
Percent of feed copper recov- 
ered by flotation ............ 56.81 55.46 
POWER 
K. W. H. per ton of ore con- 
ecentrated (concentrator) 
7.11 6.70 
0.99 1.11 


Power house figu 97 13 62 
DRY TONS CONCENTRATED PER "MAN SHIFT 


Operating 40.4 

Repairs 84.7 

27.4 
GALLONS WATER PER TON FED 

Reclaimed water .........++.+. 1,073 1,043 


POUNDS REAGENTS PER TON FLOTATION 
FE 


hes 0.075 0.081 
MOISTURE IN SHIPPED CONCE 
STEEL CONSUMPTION PER TON GROUND 
Ball consumption (pounds) .... 1.75 1.63 
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Copper in the form of acid soluble 
copper has always been a factor in our 
operations and the possibilities for in- 
creasing the extraction of this form of 
copper are receiving a good deal of at- 
tention at this time. 

Primary tabling has been continued in 
the flow sheet, partly on account of the 
fact that some acid soluble copper min- 
erals are recovered by gravity concen- 
tration which would not be recovered if 
finely ground for treatment in the flota- 
tion circuit, and partly because the table 
concentrate, which constitutes about one- 
third of the total weight of concentrate, 
renders the concentrate mixture a very 
easy concentrate to handle through the 
concentrator loading system and the 
smelter bedding and charging systems. 


PRODUCTION OF POTASH IN 1928 

Potash produced in the United States 
in 1928 amounted to 104,129 short tons 
of potassium salts containing 59,910 
short*tons of potash (K.0), according to 
the United States Bureau of Mines. 
Sales by producers amounted to 105,208 
tons of potassium salts containing 60,370 
tons of K.0. The potash materials of 
domestic origin, sold by producers in 
1928, were valued at $3,029,422 f. o. b. 
plants. About 6,260 tons of potassium 
salts, with an available content of 2,100 
tons of K.0O, remained in producers’ 
stocks December 31, 1928. The output 
increased 35.5 percent in gross weight, 
with an increase of 38 percent of K:0O 
content. The sales of salts increased 11 
percent, with an increase of 22 percent 
in K.0 content. The total value of the 
sales increased 24 percent. Stocks re- 
maining in the hands of producers at the 
end of 1928 were 14 percent less than at 
the end of 1927. The production was 
chiefly from natural brines in California 
and distillery residue from molasses in 
Maryland. Small amounts were also ob- 
tained from steel plant dust in Penn- 
sylvania and Virginia, and Steffen’s wa- 
ter in Indiana. 

The potassium salts imported for con- 
sumption into the United States in 1928, 
according to the Bureau of Foreign and 
Domestic Commerce, amounted to 975,661 
short tons. This represents an increase 
of 33.5 percent in gross weight over the 
imports for 1927. The estimated K:0 
equivalent of these imports is 330,000 
short tons. The total value of the im- 
ports was $22,519,992, which was 22.5 
percent more than for 1927. The potas- 
sium salts imported chiefly for fertilizer 
amounted to 931,616 short tons (K:0O 
content approximately 310,000 tons), 
valued at $18,227,830. This was an in- 
crease of 35.5 percent in total quantity 
and 38 percent in value. 

The potassium salts imported for the 
chemical industry amounted to 44,045 
tons (K.0O content approximately 20,000 
tons), valued at $4,292,162, an increase 
of 2 percent in total quantity and a de- 
crease of 17 percent in value. 


The Clifton 


Smelter 


of the PHELPS DODGE CORPORATION 


Unloading expedited by compressed air 
shovels—Roasting temperatures maintained 
by occasional oil boost—Anode treatment 
detailed—Low sulphur oil used to facil- 


itate low sulphur content in 


iy HE Clifton Smelter is located about 
two miles southeast from the town 
of Clifton and close to the San Francisco 
River. The plant was designed by C. H. 
Repath and A. G. McGregor, engineers, 
under the direction of L. D. Ricketts, 
consulting engineer for the Arizona Cop- 
per Company. At the time the plant was 
built (1913) it was owned by the Ari- 
zona Copper Company. In 1921 the 
Phelps Dodge Corporation acquired con- 
trol of their entire property. 

The concentrate, about 75 percent of 
the charge, is hauled a distance of 13 
miles from the concentrator at Morenci 
to the smelter. The necessary furnace 
and converter ores are obtained from the 
company mines at Metcalf, eight miles 
northwest from the smelter. Both the 
ores and the concentrates are received 
in 40 and 50 ton inverted V-bottom cars 
equipped with side doors. After weigh- 
ing, and sampling of the concentrate by 


* Smelter Superintendent. 


Excellert safety record 


By 1. J. Simcox * 


a pipe sampler, the material is dumped 
into receiving bins. By-products are 
weighed and also dumped into one of the 
receiving bins. 

The ores and by-products are carried 
by a belt conveyor to a 18 x 36 in. Farrel 
erusher and crushed to 2% in. The 
crushed material is conveyed to a coarse 
roll, size 12x 48 in., and then to a fine 
roll of the same size and crushed to 
about % in. The product from the fine 
rolls is passed over a screen and the 
oversize returned to the fine roll. 

After crushing the ores and by-prod- 
ucts are sampled by means of an auto- 
matic sampler. By-vroducts are carried 
direct to one of three 4,500-ton storage 
beds and the ores are either sent to the 
beds or are stored in one of the seven 
storage bins. 

By means of compressed air shovels, 
designed by T. A. O’Neil, foreman of the 
preparation department, the concentrate 
is unloaded from the cars into the re- 


copper— 


ceiving bins. Since the adoption of this 
shovel the unloading operation has been 
expedited and the size of the unloading 
crew has been cut in half. The concen- 
trate is carried from the receiving bins 
by belt conveyors to one of three re- 
claiming beds. These beds are part of 
a Robins-Messiter spreading bed system. 
The concentrate is distributed over the 
beds by automatic trippers in the same 
manner as the ores and by-products. 


ROASTER DEPARTMENT 


The roaster department consists of 
eight 7-hearth (including the dryer 
hearth) 21-ft. 6-in. diameter Herreshotf 
roasters. The gas from the roasters 
enters a header flue and then passes 
through a large hopper bottomed settling 
chamber. There are no wires or chains 
in the chamber to aid in the settling of 
the dust. The gas passes from the 


settling chamber through a long brick 
flue to a 300-ft. brick stack. 
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FLOW SHEET OF CLIFTON SMELTER 
FEBRUARY 5,1929. 


MINES AND CONCENTRATOR 


DO TON ORE CARS _ 


COARSE 
FOUR 250 TON RECEIVING BINS 
One CRUSHER ARREL 36X18 Two Rous(c 
WHIPTAP SCREENS-ALLTHRU (85% THRUZ" 
AuTromatic SAMPLER 


SAMPLE To 
CKING ROOM 


Siticious Ore 
STORAGE IN 
3 STOCK PILES (10,000 Tons) 


oR 
7 BUNKER Bins ( 2500ToNnS) 


Four CONVERTER TWo REVERBERADRY 


y 
One TON Tram CARS 


Ore & By Products 


FLux BiINS(SSOToNS) FETTLING (120 Tons) 


CONCENTRATES 
MPLE 
To BUCKING Room 
TO iV IN 


THREE Ton 


ApPRox 15% CONCTS, 
15% ORE 
10% By PRops, 


Messiter’ ECLAIMERS 
iL 
ER TON HARGE 


EIGHT HERRESHOFF 
6 HEARTH ROASTERS 


GAS 
L_ro STACK 


ALCINE 
20 Ton CHARGE CARS 


Via Hoppers AND ARcHEMEDIAN SCREWS 


) 


AS 
PER Ton ORY 
CHARGE 


> 


A| | Measurinc Hopeer 


MATTE 


fe) 22x100 REVERBERATORY FURNACE 


Dust 
FcE GAsES 


(ZO TON LADLES) 


30 Ton CARS 


OuLd 
~ | 
ANODES 99.85%Cu 


-112 STIRLIN 
THRE € 12 FT.GREAT F CONVERT 
| | ONE IN _USE 
OxioiziNe Vessex [Gas &Smone 
Tsp acy To STACK 
OxiDIzED Copp STEAM TO 
REOUCING VESSEL Power House 
Skuit BREAKER | y LStAG} Dust 
M 


SLAG 
(20 TON Ports TofOumP ) 


NGOTS 
WiA BAKER To 
° 


To Re FINERY 
54,089.000L BS Year 1928 


Dusr & SKULLS 
Box CARS 
MaRKETED 


All the hearths are constructed of 
slag-concrete and give very good service 
and last for several years without re- 
pairing. 

The central columns and rabble arms 
are cooled with air. The rabbles on the 
first three hearths are made of Feralun. 
The rest of the rabbles are made of cast 
iron. 

Fuel is burned on the fifth hearth at 
times to keep the furnace up to roasting 
temperature. This is accomplished by 
inserting an oil burner through a small 
hole in one of the doors. The burner 
consists of just an 8-in. pipe through 
which the oil passes, the oil being atom- 
ized by steam. It is necessary to use 
fuel only on rare occasions. The roast- 
ers have gone as long as four consecu- 
tive months without the use of any fuel. 
The average oil consumption is about 
0.004 barrels per ton of charge. The 
roaster charge contains 28.0 percent sul- 
phur and is roasted down to 14.2 percent 
sulphur. Each furnace produces about 
85 tons of calcine per day. 


The control of the roasters is regulated 
by the operators watching the tempera- 
ture in the uptakes, where recording 
pyrometers are installed. This tempera- 
ture will average about 450° F. The 
temperature of the calcine on the bottom 
hearth is about 1,100°: F. 


REVERBERATORY DEPARTMENT 


This department originally consisted 
of three furnaces but several years ago 
two were dismantled and only one is now 
in operation. This furnace has the 60° 
Siemen’s angle walls. The inside dimen- 
sions are 102 ft. long and 24 ft. 6 in. 
wide. 

Two parallel charge tracks cross the 
furnace at right angles to the longitud- 
inal axis of the furnace. The calcine, 
conveyed in 20-ton cars, is weighed in 
transit and is dropped along each side 
of the furnace. The charge holes are 
spaced about 2 ft. apart and the charg- 
ing is done along the wall for 60 ft. from 
the burner wall. The first 20 ft. is 
charged direct by gravity from the cars 
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and the balance of the charge is con- 
veyed back by means of Archimedean 
screws on each side of the furnace. The 
temperature of the calcine as it reaches 
the furnace is about 700° F. At no 
time is the charge allowed to smelt 6 
in. below the arch. To accomplish this 
frequent charging and care not to bridge 
the bath in the furnace is necessary. The 
burner wall is fettled with silicious ore. 

An effort is made to keep the slag 
skimmed down as low as possible with- 
out getting matte over, at the same time 
skimming the slag in a small stream. 
Continuous skimming is preferable but 
due to the low tonnage being treated at 
the present time this is impossible. 

The hot converter slag is poured 
through the arch of the furnace at a 
point about 15 ft. from the burner wall. 

The arch is made of 20-in. silica brick. 
The life of the arch for the first 25 ft. 
is about 13 months. During this period 
about 170,000 tons of solid material has 
been smelted. The balance of the arch 
has not been repaired since the furnace 
was built in 1925. The burner wall for 
about 2 ft. below the burners to the arch 
is constructed of 15-in. magnesite brick. 
This wall lasts until a repair to the arch 
is necessary. 

The burners are of the Copper Queen 
type, 11 being used. They are not in a 
straight line in the burner wall but are 
placed so that they follow the curve of 
the charge bank down to the bath on 
either side. The fuel used is crude Cali- 
fornia fuel oil heated to 200° F. prior 
to injection. Air for atomizing is sup- 
plied at 30-oz. pressure by one of two 
centrifugal blowers direct connected to 
_ The length of the flame is about 
20 ft. 

Draft readings taken at a point about 
80 ft. from the burner wall, read from 
0 to +.02 in. of water. A recording draft 
meter records the draft during the 24 
hours. 

The reverberatory yields a 52.0 per- 
cent Cu matte and handles 350 tons of 
solid charge per day, assaying 22.0 per- 
cent Cu., 19.0 percent Sio:, 5.0 percent 
Al:0;, 21.0 percent Fe, 0.7 percent Cad 
and 14.2 percent S. The slag contains 
0.56 percent copper, 50.0 percent (Si0.+ 
Al:0;), and 0.9 percent CaO. The oil 
ratio is about 0.47 barrels per ton of 
charge. 


WASTE-HEAT BOILERS 


There are six 712-hp. Sterling boilers, 
but with one reverberatory in operation 
only three are kept available and only 
one is used at atime. The gas enters the 
boilers at about 1840° F. and leaves at 
600° F. The evaporation per pound of 
oil amounts to about 5.1 pounds from 
and at 212° F. 


CONVERTER DEPARTMENT 


In the converter department there are 
three 12-ft. Great Falls type converters, 
each equipped with 28 1%-in. tuyeres. 
The matte is handled in 20-ton ladles by 
one of two Morgan 40-ton cranes. The 
tons of copper produced per converter 
day is 100.7 tons and the oxygen effi- 
ciency amounts to 77.0 percent. 

The secondaries produced by rever- 
beratory and converters are dumped on 
a skull breaker located directly over a 
steel car into which the broken material 
falls. Any material too large to pass 
through the heavy grizzley bars is broken 
up by means of a large steel ball being 
dropped by one of the cranes. 
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ANODE PLANT 


The charge of converter copper, about 
15 tons blown to 0.4 percent oxygen, is 
poured into a launder which leads to the 
oxidizing vessel of the anode plant. 
slag is skimmed off and the copper is 
oxidized to 0.5 percent with air by in- 
serting a *%4-in. iron pipe just below the 
surface of the copper, and using 20 
pounds pressure. About 30 minutes is 
required for this operation. A test but- 
ton is taken and the oxygen content is 
estimated by the operator from the ap- 
pearance of the depression in the button. 
The copper is heated to about 2150° F. 
by means of an oil burner 
through a hole in the end of the vessel 
opposite the skimming hole. 

The reducing vessel, mounted on a 
truck, is operated by an electric motor 
and trolley, traveling on a track to the 
oxidizing vessel. A short launder makes 
the connection between the two vessels. 
The oxidizing vessel is equipped with a 
triplex pump, which furnishes pressure 
at 225 pounds for two 16-in. hydraulic 
cylinders used to tilt the vessel when 
transferring the copper. 


After the reducing vessel has received 
the charge of copper the vessel moves 
back to the poling platform. The small 
amount of slag that was left from the 
previous skimming is skimmed off. The 
copper is then poled with green aspen 
poles through the skimming hole to 0.08 
percent oxygen. About 34 pounds of 
wood per ton of copper is used. 


The vessel is also equipped with an oil 
burner, so that if the temperature is too 
low it can be raised to the proper tem- 
perature. It is seldom necessary to heat 
the copper in this vessel. About 2100° 
F. is the temperature required before 
pouring. The oil required for both ves- 
sels amounts to 0.075 barrels per ton of 
copper when casting at the rate of 65 
tons per day. 

For pouring the tap hole is opened, 
the vessel is tilted in the same manner as 
the other vessel, being equipped with two 
16-in. hydraulic cylinders furnished with 
pressure by a motor and pump on the 
vessel.. The copper drops about 6 in. to 
a tilting spoon which pours six streams, 
the metal dropping 10 in. to the anode 
moulds. The controls for moving the 
vessel from one mould to another, rais- 
ing of the vessel and the tilting of the 
spoon, are controlled by one man from a 
convenient working platform. The ves- 
sel, spoon, etc., are designed to have the 
least amount of oxygen absorbed in 
pouring. 

A total of 44 moulds are set on a 
framework 8 ft. from the ground in a 
straight line along the crane aisle. The 
moulds are made of copper and weigh 
3,500 pounds each. 


The anodes are raised and lowered 
again about two minutes after pouring 
to free them and prevent cracking of the 
lugs on account of strains due to cooling. 
It is necessary to lower at once to pre- 
vent the anodes from warping. The 
raising of the anodes is accomplished by 
means of a 1%-in. pin in the bottom of 
each mould, receiving its power from a 
small hydraulic cylinder. As soon as 
the copper in the vessel is poured, the 
vessel moves back to the poling platform 
and is ready for another charge. 

The anodes, being cooled enough to 
prevent warping, are raised and are 
lifted out of the moulds one at a time by 
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a gantry crane, which gathers four 
anodes on the crane platform and then 
lowers the four to the ground and stacks 
them against two rails placed at a slight 
angle from the vertical. 

A small storage battery Baker truck 
picks up four anodes at a time and stacks 
them in a pile for inspection. One man 
on day shift only sorts out all the off- 
weight bars (being allowed by the re- 
finery a limit of 5 percent above and 
below 700 pounds) and bars rejected for 
bad lugs, etc. These bars are melted up 
in the converter and treated again in the 
anode plant. The good bars, about 95 
percent of the total, are loaded in box 
cars for shipment by means of the Baker 
electric truck. 

The oxidizing and reducing vessels are 
exactly the same and can be used in 
either stand. There is also one spare 
vessel available in case either vessel has 
to be repaired. The shells of the ves- 
sels are of %-in. plate, 8 ft. 11 in. inside 
diameter, and 12 ft. 7 in. long. The end 
plates are %-in. thick and are reinforced 
with channels. The lower half of the 
vessel, starting at the steel shell, is lined 


with 6 in. of silocel brick in two courses, 
laid in silocel cement mortar. The ends 
of the vessels have 2 in. of crushed silocel 
to allow for expansion of fire brick, and 
then 6 in. of silocel. 


From the copper line the upper half 
of the vessel lining, starting from the 
outer shell, has first, 4 in. of crushed 
silocel and then 6 in. of silocel brick in 
two courses of 3 x 4% x 9 in., laid in 
silocel mortar. The last course of silocel 
joins with the 2%-in. course of fire brick 
from the lower half of the lining, form- 
ing a complete ring of yniform radius 
the full length of the veSsel. The next 
course consists of a complete ring of fire 
brick blocks 9 in. thick. These blocks are 
9x 9x 7x 4 in. laid dry and wedged 
tight. The maximum inside diameter is 
4 ft. 9 in., from which point the bottom 
lining tapers to the tap hole at an angle 
of 19° and to the skim hole in the op- 
posite direction at an angle of 45°. The 
lining of the bottom of the vessel, where 
the copper stream from the launder im- 
pinges, is 9 in. thick, the brick being 
laid on end. 
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Compressed air shovel for unloading concentrates cars at smelter department 


The burner hole, located at the 
front end of the vessel just above the 
tap hole, is 6 in. in diameter. 


The tap hole is 3 in. in diameter and 
is plugged with a stopper made oi 
cement, sodium silicate and ground coke. 
The stoppers are made in a steel mould 
and are allowed to dry before using. To 
open the hole all that is necessary is to 
pull the plug. 


Oklahoma oil of low sulphur content 
is burned in both vessels. We find it 
necessary to use oil low in sulphur in 
order that the sulphur content of the 
copper may be held as low as possible. 


The operating crew consists of three 
men per shift and one man on day shiit 
inspecting and loading the anodes, mak- 
ing a total of 10 men. This crew is all 
that is necessary for a production of 85 
tons per day. 

The analysis of the anodes is as fol- 
lows Cu 99.85 percent, Oz .11 percent, 
S .0004 percent, and Fe .004 percent. 

The anode plant was designed by Col. 
-H. H. Stout, consulting metallurgist for 
the Phelps Dodge Corporation. In de- 
signing the plant, he had in mind the 
fact that due to the low content of gold, 
silver and impurities in the Clifton cop- 
per, shapes of high grade copper could 
be made. It was his idea that anodes 
would be made only long enough to edu- 
cate the operators in the refining of cop- 
per, and that then, after carrying the 
refining further, the copper would be 
cast into shapes. The plant was so de- 
signed that it is only necessary to change 
the moulds in order to make the change 
from anodes to shapes. 


STACK 


A stack 300 ft. high, 22 ft. inside diam- 
eter at the top, carries off all the gas 
and smoke for the whole plant. In 1926 


several large cracks developed running 
almost the full length of the stack. In 
October the same year a repair was made 
by the Alphons Custodis Chimney Con- 


struction Co. Where the cracks extended 
through the brick, such brick were cut 
out to their full thickness and replaced 
with new brick. The stack was banded 
with 4 in. x % in. steel bands spaced 
5 ft. apart and extending up the stack 
to within 45 ft. of the top. To date the 
cracks have not reopened and the stack 
appears to be in perfect condition. 


Dust Loss DETERMINATIONS 


Dust loss determinations are made at 
the roaster, reverberatory and converter 
flues at a point about 50 ft. from the 
stack. The gas is drawn from the flue 
through a 1%-in. pipe by an air pump 
to a small Cottrell and is then exhausted 
into the atmosphere. The end of this 
144-in. pipe is a static balance tube and 
is connected to an Ellison gauge. The 
velocity in the pipe is controlled by a 
valve in the pump, so no difficulty is en- 
countered in keeping the static balance at 
zero, thus maintaining the same velocity 
in the pipe as in the flue. A small mo- 
tor generator set and induction coil fur- 
nishes the high voltage for precipitation. 

The average velocity of the flue gases 
is determined by traverses over the cross 
section of the flue. The entrance to the 
1%-in. pipe is placed at a point in the 
traverse, which has a velocity closely ap- 
proaching the average. If the point se- 
lected is not the average, a factor is used. 

Electric coil heaters are used around 
the pipe which conducts the gas from 
the flue to the Cottrell in order to raise 
the temperature high enough to prevent 
precipitation in the Cottrell with the pre- 
cipitated dust. 

The voltage in the Cottrell is kept just 
below the arcing point, which will in- 
sure complete precipitation of the dust, 
provided the velocity of the gas is not 
too high. This is regulated by the size 
of the sample tube. 

The dust after a run (six-hour test) 
is collected in the bottom of the Cot- 
trell, and is dried, weighed and assayed 
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for copper. The dust in the flue is de- 
termined as follows: 


Lbs. dust caught 
Hours of test run 


Area of flue 


Area of pipe 


= Dust loss in flue per day. 


From the copper assay of the dust 
and from the total copper in the charge 
the percent of copper loss is calculated. 


SAFETY RECORD 


As an outstanding feature in the op- 
erating efficiency of the plant, the ex- 
cellent safety record of the past two 
years might well be mentioned. 


The plant has an unbroken record 
to date of approximately 112,000 shifts 
without a lost-time accident, with an op- 
erating crew averaging 150 men. This 
record extends over a period of one year 
and nine months. 


PRODUCTION OF ALUMINUM IN 1928 

The value of new aluminum produced 
in the United States during 1928 was 
$47,899,000, an increase of 22 percent as 
compared with 1927, according to a state- 
ment of the United States Bureau of 
Mines. The principal producing plant 
was that at Massena, N. Y., where ap- 
proximately 45 percent of the metal made 
in the United States was _ recovered. 
Other works are at Niagara Falls, N. Y.; 
Alcoa, Tenn; and Badin (Whitney), N.C. 
The domestic price of new aluminum 
ingot 99 percent pure was 24.3 cents a 
pound during the entire year 1928. 
Prices of outside metal 98-99 percent 
pure held throughout the year at 23.9 
cents a pound. 

Imports of aluminum metal, scrap, and 
alloy in 1928 were 48 percent less in 
quantity than in 1927, and imports of 
hollow ware were 13 percent less than 
in the previous year. Imports of plates, 
sheets, bars, etc., in 1928 decreased 93 
percent in quantity and “other manufac- 
tures” of aluminum decreased 11 per- 
cent in value, as compared with imports 
of similar products in 1927. 


The clay for pencil leads must be abso- 
lutely free from grit and, to achieve this, 
long grinding or a costly refining by 
endosmotic means is necessary, says the 
United States Bureau of Mines. Purified 
bentonites would probably be admirably 
suitable for the manufacture of pencil 
leads, and some of the large pencil com- 
panies are understood to be using this 
material already for indelible leads and 
crayon work, thus saving considerable in 
grinding cost. The use of some other 
wetting agent would eliminate the ex- 
cessive drying shrinkage resulting from 
the use of water with alkali types. The 
manufacturers of indelible leads, crayons, 
pastel colors, and the like, where grease 
or wax is used in the mix, would find 
bentonite of considerable value as a con- 
stituent of their products. 
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MECHANICAL LOADING 


at Stag Canon 


Scraper operation placed on contract 
basis—Production increased and cost 
decreased—Timbering system changed 
to conform to new methods—Props 
and forepoling now adopted 


By W. D. BRENNAN * 


ment, a shaker conveyor and a 

scraper loader in No. 8 mine; also 
some portable conveyors. Our intentions 
were to find out the possibilities of me- 
chanical loading of coal under our mine 
conditions, both as to safety and economy. 
The portable conveyors, after two years’ 
experience under various methods of 
mining in three different mines, were 
found to be impractical and their use 
was abandoned. The shaker conveyor 
has been in continuous operation, re- 
treating on a long face, but is only 
partially successful on account of roof 
conditions and inability to use a duck- 
bill successfully after the pans are more 
than 150 ft. from the drive. Experi- 
ments were continued, however, with the 
scraper loaders under various conditions 
in the different mines. 

To arrive at as nearly true costs as 
possible, a system of report was adopted 
whereby the mine foreman reported daily 
the operations of each apparatus in the 
following detail: 

Labor: Operator, shovelers, recover- 
ing timber (pulling props), timbering, 
drillers, hauling, miscellaneous, super- 
vision, 


I: 1926 we installed, as an experi- 


* General Manager, Stag Canyon Branch, Phelps 
Dodge Corporation. 


Showing the scraper travelling along the face (left), and turning a corner (right). 


Material: Props, tim- 
ber, powder and caps; 
total—tons produced, cost 
per ton, number of men, 
tons per man-shift. 

The cutting was done 
by regular contract ma- 
chine which cost 
was added to the figures 
derived from the above re- 


The Seraper Discharging into a Mine Car 
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ports, and gave a very full and accurate 
account. By keeping the daily figures 
up to date, a close check was maintained 
at all times, and delays or other inter- 
ruptions of operations in any unit were 
immediately noted and corrected, so far 
as possible. 

After continuing the foregoing system 
in effect from July, 1926, to November, 
1928, the question of placing the scraper 
operations on a contract basis was con- 
sidered and, wherever possible, the old 
crews were prevailed upon to take the 
contracts. Whereas the crew had been 
on day-wage basis before, they now re- 
ceived a specific price per ton, which 
they divided amongst themselves. Check- 
ing up on the wages earned before and 
after the contract system was adopted, 
we find that during February, 1929, for 
instance, in one operation, the earnings 
of the men increased to 123.4 percent and 
127.5 percent of their former earnings. 
In another operation the increased earn- 
ings were even greater. With a knowl- 
edge of this condition on the part of the 
men, they naturally sought the contracts. 
The contract price per ton covered load- 
ing cutting, drilling, and timbering the 
place, the company furnishing powder, 
caps, timber, etc., and keeping in repair 
the cutting machine, drilling machine, 
and loader. Naturally, also there was 
an increased production from the con- 
tract system and decreased cost. Using 
the cost under precontract system as 
100 percent, the contract system gave 
us figures of about 83 percent in one 
operation and 77 percent in another, 
while still another showed from 61 to 
74 percent of the precontract cost. 

Owing to accidents met with, there 
being four time-lost accidents during the 
period July, 1926, to February 28, 1929, 
or 168,546 tons produced per time-lost 
accident, a change in the system of tim- 
bering was adopted. The method now 
in effect requires a row of props 7 ft. 
from the face with an 8-ft. forepole on 
top, at the time the place is undercut and 
ready to be shot. After shooting, and as 
soon as sufficient space is cleared, another 
row of props is placed under the pro- 
jecting end of the forepoles. Unless we 
used this system, we had a 14-ft. space 
at the face which was unsupported. As 
the place is cleaned up, another row of 
props with end of forepoles against the 
face is set, thus completing the cycle. 
We now think we have a system of tim- 
bering which will give the greatest pos- 
sible protection in bad roof, which is 
generally the case at Dawson, and not 
the exception. The system is subject to 
slight modification depending on roof 
conditions, height, etc. 
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‘THE BAUXITE INDUSTRY IN 1928 


The production of bauxite in the United 
States in 1928 was 375,426 long tons, 
valued at $2,273,898, an increase of 17 
percent in quantity and of 14 percent in 
total value, as compared with 1927, ac- 
cording to a statement of the United 
States Bureau of Mines. 

In Alabama bauxite was produced in 
1928 from the Eufaula mine, in Barbour 
County, and the Davis Hill No. 3 mine, 
in Henry County. The output was con- 
siderably more than in 1927, of which 
about 68 percent was shipped for use in 
the abrasive industry, 26 percent for 
use in the chemical industry, and 6 per- 
cent for use in the aluminum industry. 

Bauxite was produced in Georgia in 
1928 at the Vans Valley and Dupont 
mines, in Floyd County, the Lane Mc- 
Michael mine, in Macon County, the 
Wriley mine, in Wilkinson County, and 
from a deposit in Sumter County, near 
Andersonville. The output from Georgia 
in 1928 was about 46 percent less than 
in 1927. . Of the output in 1928 about 
92 percent was shipped for use in the 
chemical industry and the remainder was 
shipped for use in the aluminum industry. 

In Tennessee only one mine—the Mon- 
tague mine, in Hamilton County—was 
worked in 1928, from which was produced 
a small quantity of bauxite that was 
shipped for use in the chemical industry. 

In 1928 bauxite was produced in Ar- 
kansas at four mines—the Sweet Home 
and Hoekstra mines, in Pulaski County, 
and the Bauxite and Superior mines, in 
Saline County. The production of 
bauxite in Arkansas in 1928 was 361,236 
long tons, an increase of 19 percent over 


1927. The main production originated in 
the Saline County field, in which there 
was a small increase, but the mines in 
Pulaski County produced important 
quantities, the increase over 1927 being 
148 percent. The production in Arkan- 
sas was shipped mainly for use in the 
aluminum industry, followed in order by 
the chemical and abrasive industries, but 
a comparatively small quantity was 
shipped for use in refractories. 

The producers of domestic bauxite re- 
ported sales during 1928 at prices rang- 
ing from $5 to $7 a long ton. The aver- 
age for Arkansas bauxite was $6.07 a 
ton, for Alabama $6.41, for Georgia 
$5.03, and for the United States $6.06. 
Probably the values reported to the Bu- 
reau of Mines by most operators repre- 
sent more nearly production costs, as the 
greater part of the domestic bauxite is 
produced by consumers of bauxite. The 
quoted prices * for bauxite were as fol- 
lows: Domestic: No. 1 chemical ore, 55 to 
60 percent Al.0O;, less than 5 percent 
SiOz, and less than 3 percent Fe20s, $7.50 
to $8.50 a long ton f. o. b. Georgia mines; 
foreign: Dalmatian low-silica bauxite 
$4.80 to $6.50, Istrian $5.50 to $7, and 
French red bauxite $6 to $8 a metric ton 
c. i. f. New York. 


BAUXITE (INCLUDING BAUXITE CONCEN- 
TRATES) EXPORTED FROM THE UNITED 
STATES, 1924-1928 


Year Long tons Value 
rites tes 78,633 4,134,455 
112,984 5,210,912 


BAUXITE PRODUCED IN THE UNITED STATES, 1924-1928 


Ga., Ala.,¢ and Tenn. 


Arkansas Total-—-——__,, 


Long tons Value * Long tons Value * Long tons Value * 
19,940 $156,990 327,630 $1,981,000 347,570 $2,137,990 
sae . 109,800 296,320 1,878,450 316,540 1,988,250 
116,650 371,570 2,298,550 392,250 2,415,200 
95,920 303,830 1,892,860 320,940 1,988,780 
80,668 361,236 2,193,230 75,426 2,273,898 


* Value f. o. b. mines. 
¥ No production from Alabama in 1924, 1925, and 1926, and no production from Tennessee in 1927. 


DOMESTIC BAUXITE SOLD BY PRODUCERS TO INDUSTRIES IN THE UNITED STATES, 
1924-1928, IN LONG TONS 


Cement and 


Aluminum Chemical Abrasive refractory Total 
225,780 54,870 66,400 520 347,570 
173,040 67,420 73,720 260 314,440 
241,850 77,960 72,710 230 $92,250 
186,490 62,410 71,790 250 320,940 
218,398 83,992 72,9381 105 375,426 


SUPPLY OF BAUXITE IN THE UNITED STATES, 1924-1928 


Domestic production 


-———_Imports—_,, Total new supply 


Year Long tons Value Long tons Value Long tons Value 
Ree errr 347,570 $2,137,990 201,974 $909,493 549,544 $3,047,483 
316,540 1,988,250 353,696 1,549,120 670,236 3,537,370 
392,250 2,415,200 281,644 1,187,497 673,894 3,602,697 
329,940 1,988,780 356,580 1,572,236 677,520 3,561,016 
375,426 350,111 3,808,396 


2,273,898 


1,534,498 


Year 


PRACTICAL APPLICATION 


of Mechanization 
to COAL PRODUCTION 


By G. B. SOUTHWARD * 


ress made in the application of 

mechanized loading equipment to coal 
mining it has been necessary to regard 
this development as being in the “ex- 
perimental” or “early operating: stage.” 
That point, however, has now been passed 
and the development of mechanized load- 
ing has been brought to an operating 
status, and its production has reached 
such proportions that the term “experi- 
mental” no longer applies. It is a rea- 
sonably safe statement to say that 
mechanized loading is on as firm an op- 
erating basis and its practicability has 
become as firmly established as machine 
cutting and mechanical haulage. 

Mechanized loading still produces but 
a small proportion of the total coal mined 
but production figures indicate that the 
tonnage produced in the United States 
with mechanical loaders, scrapers, con- 
veyors and pit car loaders has increased 
from 11,000,000 tons in 1926 to approxi- 
mately 22,000,000 tons for the year 1928. 
This is an increase of 100 percent in two 
years. Further estimates indicate that 
at the present time 43 percent of all coal 
mined in the State of Montana, 23 per- 
cent of the coal mined in the State of 
Illinois, and 17 percent of all coal mined 
underground in the State of Indiana is 
being loaded with some type of ma- 
chines. A development which has reached 
these proportions can not be regarded as 
“experimental,” and if the present rate 
of increase continue the time when me- 
chanical loading will become the control- 
ling factor in the coal industry is but a 
matter of a few years. 

It is not the purpose of this article to 
quote statistics of total productions, but 
it is the purpose to submit figures which 
have been compiled to show how mechan- 
ized loading is being operated success- 
fully. A group of 100 mechanized mines 
have been selected as representative ex- 
amples of the mining systems, seam con- 
ditions and operating methods used for 
the different types of equipment. De- 
scriptive data covering these mines is 
shown in Table 1, and it is believed that 
a study and a correct interpretation of 
these figures will be of value in indicat- 
ing the trend which the different types 
of equipment are following. 


[ past years when reporting the prog- 


* Mechanization Engineer, The American Min- 
ing Congress. 


Mechanized loading now on a firmly estab- 
lished basis—Data submitted showing sum- 
maries of 100 operating mines—Definite 
trend from hand-mining practices apparent 
in mining systems and operating methods 


The presentation of this data is not in 
any sense intended to be a census, and 
any conclusions as to the total number 
of mechanized mines or the proportion 
of tonnage mined by the different classes 
of equipment which are based on these 
figures may be incorrect. The sole ob- 
ject of these tables is to show the differ- 
ent operating methods and the seam con- 
ditions under which the different types 
of equipment are being used with a view 
toward determining what has been found 
to be good mining practice in these oper- 
ations. The fact that these are all ona 
successful basis, and the further fact 
that they include mines in 12 of the 
largest coal-producing states is believed 
to warrant the statement that this data 
shows an accurate cross section of coal- 
mine mechanization as it exists today. 


SUMMARY 


A summary of the 100 mines shows 
that 43 are using mechanical loaders, 29 
are using conveyors, 17 are using pit car 
loaders and 11 are using scrapers. There 
are a total of 1,045 mechanical units 
operating with a combined estimated 
daily loading capacity of 90,000 tons. 
The individual production of these mines 
varies from a maximum of 6,000 tons of 
mechanically loaded coal per day to a 
minimum of 150 tons. In this group 39 
mines, with a combined capacity of more 
than 50,000 tons. per day, produce 100 
percent of their output with mechanized 
loading, 26 produced from 50 to 90 per- 
cent, 16 produce from 25 to 50 percent, 
8 produce less than 25 percent, and 11 
have not reported their percentage 
figure. 

The height of seam is 5 ft. or greater 
in 65 of these mines and is less than 5 ft. 
in 35 mines. The partings are greater 
than 6 in. in 12 mines, from 6 to 1 in. 
in 51 mines, and no regular partings are 
reported in 37 mines. The room and 
pillar system is used in 76 mines and 
long faces in 24. Mechanical cutting is 
in 98 mines; mechanical drilling in 94 
mines; mechanical haulage in 72 mines. 
Shearing machines are used in 10 mines 
and mechanical cleaning plants are in- 
stalled at 12 mines. 

Accompanying the table is an outline 
which summarizes the data covering each 
class of equipment, and from this are 
shown a number of interesting com- 


parisons between the four types of equip- 
ment. The 43 mechanical loading mines 
have an average daily machine produc- 
tion of approximately 1,200 tons per 
mine, the 17 mines with pit car loaders 
have an average daily production of ap- 
proximately 1,200 tons per mine, the 29 
mines using conveyors have an average 
daily conveyor production of about 500 
tons per mine, and the scraper mines 
have an average daily scraper produc- 
tion of about 300 tons per mine. With 
mechanical loaders 23 mines are 100 per- 
cent mechanized, with pit car loaders 
6 mines are 100 percent mechanized, with 
conveyors 8 mines are 100 percent mech- 
anized, and with scrapers 2 mines are 


100 percent mechanized. These figures . 


show that from a production viewpoint 
the greatest progress has been made 
with loading machines, while pit car 
loaders, conveyors and scrapers follow 
in the order named. 

A question which is of great impor- 
tance to those who are interested in this 
subject is to decide to what extent the 
underground physical conditions deter- 
mine which class of equipment is best 
suited for their mining. From the table 
we find that while each type of equip- 
ment is used largely within a certain 
range of conditions, this indicates a pref- 
erence only and there are actually few, 
if any, fixed limits. 

In the mines using mechanical loaders 
only 3 have seams of 5 ft. or slightly 
less in height. This proves the practica- 
bility of operating the present type ma- 
chines in high coal and shows a prefer- 
ence for the thicker seams. This is also 
true of pit car loaders but machines are 
now on the market which are designed to 
work in coal of 4 ft. or less. Approxi- 
mately two-thirds of the conveyor mines 
and 90 percent of the — mines are 
in seams where the coal is than 4 ft. 
in height. This definitely establishes the 
suitability and practicability of these two 
classes of equipment for working low 
coal, but it does not limit them to thin 
seams, as both types are also used in 
high coal. 


The amount of partings in the coal has 


not seemed to affect the selection of the - 


equipment, as all four types are working 
in mines where the partings have a wide 
variation. It is unquestionably true that 
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TABLE NO. 1 


Data on 100 mines using Mechanized Loading, 
showing type of loading equipment, daily tonnage mined, 
Seam characteristics and details of operation. 


Mine Daily Sem -Mining 
Tonnage Height Systen Outting Smbding | Drilling Ventilation | Power [Cleaning 
1 1450 7! to 10! R. &P. | Undercat Blectric 230 4c Band 
2000 7* to 15! R. P. 230 ac 
3fio * 1200 4.8' to 6.8! R. P. Hand 250 DC 
* . 6000 R. P. Hand Smub Blower-Tube | 250 DC 
* 1850 6' to 7! R. a P. Shots 250 De 
6} 6..* 2000 7.5' to 9! R. & P. Eand Saud 250 Dc 
717 . 1600 10" long Face 250 DC | Mech. 
ej7 . 1900 6.5! R. & P. 275 De 
1200 7.3! R. & P. Hand 275 DC | Band 
1200 6.5! &P. | Sone 250 DC | Mech. 
ujn 1280 5! Long Face } Undercat Blower-Tube | 275 DC | Hand 
. . 250 De 
. 275 7 R. & P. . 275 DC 
* 2000 7 R. & P, Blower-Tube | 250 De 
1/5 1400 5' to 7.5" R. & P, . 220 ac 
wie 640 4.5! R&P. 240 DC 
wié * . 1100 7 R. & P. 250 DC 
wie * 1000 5' to 6.5! R. & P. Hand Smubd 250 De 
* 1100 7 Blower-Tube | 250 De 
aje 1300 6! R. & Blower-Tube | 440 AC 
' R. & P. 250 Dc 
“io * 1500 6' to Block Topcat ° 500 De 
23/3 @00 5' to 15! R. &P. | Undercat 250 De 
600 5' to 15! R. & P. 250 Do 
aia 500 15' to 25! R. & P, 220 ac 
1250 oe R. P. 440 ac 
ais 700 6! long Face Blower-Tube | 250 DC 
ai 9 2500 1s! R. & P. 275 DC 
sie 2300 1s! R. & P. ° 275 DC 
3/9 1900 32! R&P. Blower-Tude | 275 DC 
2 * 270 6.3! &P. Band Spud Hand 275 De 
2 200 R. Electric Blower-Tuabe | 550 DC 
440 6! Block 2. 250 De 4 
2 400 lor 4 Centercutl ° Blower-Tube | 250 Do 
42} 1 ® 160 10! R. & P. Undercat Blower-Tube | 250 DO 
43} 1 * 200 7! to 5! &P. Smad Shots 350 Dc 
44/flo2 pit 3300 9.5! R. P. 3.5 260 DC | Mech. 
* * . 3500 10" R. & 3.0 260 DC 
* 2500 R. & P. 2.5 250 DC} Hand 
700 7.3! R. a P, Hand 2.6 275 DC 
400 7.3! R. 4 Hand Sub 1.4 275 DC . 
750 7.5! Hand Scud 1.6 275 De . 
sojiz * 600 7 R. & P. 1.2 250 Dc 
gj70* * . 2000 6.5! R. & P. Band Smad 3.0 250 DC 
szjes * 2150 7 R. & P. Hand 2.5 250 De 
sshie * * 3250 7 R. & P. Hand Smubd 3.0 250 De . 
800 5.8! R. & P. . 2.5 220 DC 
« 200 6' to 8! . 1.2 Blower-Tubde | 275 De 
340 R. & . Band Sm> e - 250 De 
8 . 200 4.5' to 5.5! Hand Hand 
ej 25 150 6! to 12" R. & P. Electric 2.0 Blower-Tube | 250 DC 
3 Conveyors wo 3.7! R. &P. 
P. . 2.5 Blower-Tube | 250 Dc 
2 Long Face | Centercut Air 1.5 Blower-Tube | 250 DC Mech, 
~< = 3.9" Long Pace | Undercat Blectric 1.3 220 De 
or ¢ = 9 Long Pace Air 1.3 220 DC 
5 360 1.5! Long Pace Yo 280 De 
pad 500 8.5! R. P. 0 250 De 
4 ° Electric 2.25 440 20 Mech. 
701 8 600 5.5! R. & 
nm} 10 900 6" a 2.25 440 Ac 
721 6 ° 1.5 Blower-Tube | 275 De Hand 
000 ? 1.7 Blower-Tube | 275 De 
= 6' to long Paso as &3 275 De 
2 . ower 440 ac 
3 $00 Sone — 1.5 220 at 
20 | 50 long Pace | i's 
so} 2 120 60 3.9" 4 
| 6s 3.5! long Pace} * Hlectric 1.2 
5 400 50 3.5! R. P. . 1.75 Blower 250 De 
4 Long Face} * Hand 1.0 440 Ac 
4 ap. Hand 2.0 Blower-Tube | 260 Do 
e7| 2 = &P. 1.5 Blower-Tude | 250 DO 
3. | Pick Mine 2.0 Blower-Tude | 280 DC 
2 300 R. 4 P. Undercat 1.5 Blowez-Tude | 220 Do 
R. & P. bd 2.0 Blower-Tube | 
90] 8 Scrapers 800 Pace 
ml 2 200 1.0 Blower-—Tude | 250 De 
Long Pace Band 1.5 Blower-Tube | 250 De sd 
82; 3 150 100 Long Pace Blectri 
150 | 100 ectric 1.5 Blower-Tabe | 250 Dc 
3 Long Pace . 
2 300 3.5! long Pace 2.5 Blower-Tube | 250 DC . 
¢ 200 3.5" 1.5 Blower-Tude | 250 De . 
wl 380 33 1.6 Blower-Tube | 250 De . 
vel 5 25 3.9" 1.5 Blower-Tude | 250 Dc 
. 220 ac 
100} 3 in - 6' te 9! - R. & P. Electric 1.9 250 De 
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conveyors and pit car loaders offer an 
opportunity for hand cleaning the coal at 
the working face which is not had with 
mechanical loaders and scrapers. This 
factor may have had some influence in 
the installations of scrapers and pit car 
loaders, as the big majority of the 
scrapers are in clean coal and the seams 
mined with pit car loaders all have im- 
purities. Mechanical loaders and con- 
veyors, however, run contrary to form 
in this particular, as the majority of 
the conveyor mines are in clean coal, 
while nearly all the mechanical loading 
operations are in seams with partings 
which require some degree of surface 
cleaning. 

The mining system is certainly not the 
determining factor in the selection of the 
equipment, although pit car loaders are 
confined to the room and pillar system. 
Mechanical loaders are more generally 
used in room and pillar mining and 
scrapers on some form of long face work; 
this clearly indicates a preference, but 
does not fix a limit, as both types of 
equipment are used in both mining sys- 
tems. Conveyor operations are fairly 
well divided between long faces and room 
and pillar work. This situation shows 
that the mining system is a matter of 
local preference and is determined more 
by natural conditions than by any char- 
acteristic of the machines. 

The hardness and structure of the coal 
mined in these operations is not indicated 
in the table as it would be difficult to 
make any comparative classification. 
However all four types of equipment are 
used to some extent in coals ranging from 
the soft smokeless seams to the hard 
splints and anthracite so that this factor 
has not had much determining effect. It 
is true that certain makes of equipment 
are designed for harder and heavier ma- 
terial than others but this applies to dif- 
ferent makes of the same type rather 
than to the types themselves. 

The character of the roof immediately 
over the coal probably has as much influ- 
ence on the selection of the equipment 
as any other single factor. Mechanical 
loaders require considerable clearance 
for their operation and while this has 
not prevented their installation in mines 
with bad top it has retarded their devel- 
opment where such conditions exist. Pit 
car loaders and scrapers can be used with 
fairly close timbering but conveyors as 
a class require less clear space between 
timbers than any of the other types. It 
is probably true than conveyor mining 
is used in more severe and difficult top 
conditions than any of the other machines 
and it is certainly true that conveyors 
are being used under bad top which is 
reported as prohibitive for mine car load- 
ing by hand. 


DEPARTURES FROM HAND MINING 
PRACTICES 

With mechanized loading we are now 
approaching complete coal mine mechan- 
ization as is evidenced by the percen- 
tages in the table of 100 mines. Mech- 
anical drilling is used in 94 percent of 
these operations, mechanical cutting in 
98 percent and mechanical haulage in 
72 percent. With complete mechaniza- 
tion we have a faster rate of mining 
and different operating requirements 
from hand loading and it is becoming 
more forceably realized each year that 
many things which were formerly con- 
sidered best mining practices were the 
best practices for hand loading only and 
we are no longer governed by these lim- 
itations in the adoption of machines. 


With mechanical loaders the increased 
tonnage and the fewer number of work- 
ing places is requiring more efficient un- 
derground haulage. Block signals and 
trip dispatchers are operating on the 
main lines and in the gathering systems 
the concentrated tonnage is justifying 
the expediture for track arrangements 
which permit rapid car movement. Me- 
chanical loading has also _ involved 
changes in the mine car design and cars 
of large capacity with increased widths 
and heights which would not be suitable 
for hand loading are found to be dis- 
tinctly advantageous with mechanical 
loading. With scrapers and conveyors 
the general practice of loading a trip 
of cars at a central point has greatly 
simplified the gathering haulage and in 
many cases has eliminated gathering al- 
together. The low working height re- 
quired by scrapers and conveyors has 
confined top or bottom brushing to the 
haulage entries only. 

The face preparatory methods are un- 
dergoing changes. Conveyors and pit car 
loaders which use hand shoveling have 
not yet felt the need for any great de- 
parture from hand mining practices but 
in the case of mechanical loaders whose 
action is confined more to loading than 
to digging the former methods for break- 
ing down the coal are not always suit- 
able. With these machines it is neces- 
sary to get a proper balance between 
complete shooting and small proportions 
of fine coal and in certain mines it has 
been found that an increased number of 
shots with small charges of explosive will 
give satisfactory results. The use of 
shearing machines and the extent of hand 
snubbing in the rooms and narrow work 
indicate that some substantial progress 
is being made with new operating meth- 
ods, while the change to long face mining 
has usually given in increased percen- 
tage of lump coal. 

The tables show that in the 100 mines 
under consideration 24 percent have 
changed from the standard room and 
pillar methods and are using some form 
of modified long face work. Actually 
however, the change from hand mining 
systems is much higher than this as all 
of these mechanized mines which are 
listed by the room and pillar methods 
have concentrated their working pariels 
and most of them have modified their 
layout to some degree. It is probable 
that only a very small percentage still 
use the exact mining plan formerly em- 
ployed. It is found that the increased 
speed of driving a room results in a 
less time for roof maintenance and a 
wider room can be driven than was pos- 
sible with the slower hand loading rates. 
In the case of two new mines which are 
entirely mechanized it is estimated that 
the rapid rate of entry driving and the 
fewer working places required reduced 
the development period to at least half 
of the time that would have been re- 
quired with hand loading. More regular 
spacing of breakthroughs, more system- 
atic mining methods and more scientific 
pillar extraction are becoming increas- 
ingly evident in mechanized loading 
mines. 

There is a marked change evident in 
the methods of coal cleaning. Where 
conveyors or pit car loaders are loaded 
with hand shoveling there is about the 
same opportunity for cleaning the coal 
at the working face as has always ex- 
isted. Mechanical loading unquestion- 
ably increases the need for surface prep- 
aration but it is also true that coal clean- 
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ing can be performed on the surface 
much more efficiently and with less labor 
than it can at the working face. The 
figures in Table 1 do not indicate the 
proportion but the majority of these 
mines have picking tables on the tipples 
and the number of mechanical loading 
operations which are mining coal seams 
with impurities seems to prove conclu- 
sively that any increased costs due to 
surface cleaning are well offset by the 
economies effected underground. 

The question of roof action and coal 
recovery are so closely linked together 
that a discussion of one involves some 
mention of the other. Where no at- 
tempt is made to recover pillars the only 
roof problem is to maintain compara- 
tively light strata at the working face 
but when a high percentage of extrac- 
tion is attempted the roof support be- 
comes involved with problems of caving 
or subsiding the entire overburden. 
There have been a number of attempts 
In past years to work long wall faces 
without the use of packwalls, cribs or 
a method of roof support which the ex- 
isting conditions require and some of 
these operations have been conspicuous 
largely through their failure. Recently 
there has been a marked tendency to 
recognize that the long face method re- 
quires considerable study and _intelli- 
gence to determine the correct method 
for satisfactory roof action and the 
successes which are now being attained 
demonstrate rather clearly that long face 
modifications are applicable to quite a 
number of our coal seams. 

There has been some successful roof 
action where steel jacks are used but a 
greater number of successful operations 
are not attempting a 100 percent extrac- 
tion but are getting their roof support 
from small pillars of solid coal left in 
place. The amount of coal lost in these 
pillars is not a serious factor and the 
number of mines which are successfully 
adopting this principle both for long face 
work and for pillar recovery leads to the 
belief that the best and most economical 
support for holding the top and for 
breaking the top is the solid coal itself. 
The size of the pillars which are left 
and their spacing is a matter of design 
governed by the hardness of the coal, 
the character of the roof and the depth 
of cover and in each mine the correct 
dimensions have been determined by ac- 
tual practice. 


The attempt of this article has been 
to show how mechanized mining is being 
operated and to show the successful 
ods now in use. It has been the further 
attempt to consider all questions on the 
basis of the facts which have been gath- 
ered and presented and to eliminate as 
far as possible any opinions. A study 
of the present operations indicates the 
trend which developments are following 
but there is such a diversity of methods, 
equipment, conditions, and practices that 
any general or positive statement which 
is made must in every case be qualified 
by the exceptions which always exist. 
There is undoubtedly an opportunity now 
presented to the coal industry for adopt- 
ing scientific mining methods, and for 
systematizing the operating practices to 
a degree which has never before been 
possible but the success in the future as 
in the past will be largely dependent on 
the intelligence and judgment which is 
used by the management and by the men 
directly in charge. 
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their percentage figure. 


greater; 5 have partings from 
partings range from 4 in. to 0. 


the coal is shot off the solid. 


Snubbing: Hand snubbing is 
mines snubbing shots are made. 


motive. 


picking tables on the tipple. 


Height of Seam: 3 mines have seams 5 ft. of slightly less 
in height and 9 mines have seams greater than 10 ft. and 
31 mines have seams ranging from 6 to 10 ft. 


Partings: 2 mines report partings which are 12 in. or 


Mining System: 3 operations use long face mining, and 40 t 
are working by the room and pillar system. machines. 


Cutting: 42 mines cut the coal with machines and in one 


Shearing: Shearing machines used in 9 mines. 


Drilling: Electric drilling in 41 mines, hand drilling in 1. 

Blasting: 28 mines use permissible explosive only; 12 use 
black powder only; 3 use both black and permissible. 

Gathering: 28 use gathering locomotives only; 9 use live 
stock only, and 6 use a combination of live stock and loco- 


Mine Cars: 7 mines have cars of 4-ton capacity or greater ; 
19 are between 3 and 4 tons, and 17 are less than 3 tons. 

Ventilation: 8 mines use blower and tubing. 1 to 1.75. 

Power: 36 mines use D.C. entirely, 2 use A.C. entirely 
and 5 use a combination of A.C. and D.C 

Coal Cleaning: Mechanical cleaning plants are installed at 
3 of these mines, the remaining 40 use hand picking where 
required by conditions and in most cases these mines have 


Summaries compiled from Table I, 
showing 


Mining systems, operating methods and daily productions 


with different types of loading equipment. 


SUMMARY OF MINES USING MECHANICAL + SUMMARY OF MINES USING CONVEYORS 
LOADERS 


There are 29 mines tabulated operating a total of 140 
There are 43 mines tabulated operating a total of 242 


units with a combined daily capacity of. approximately 
mechanical loaders with a combined daily capacity of ap- 15,000 tons. The individual mine productions vary from 
proximately 51,000 tons. The individual mine productions 
vary from a maximum of 6,000 tons to a minimum of 160 
tons per day. In this group 23 mines with a combined 
daily capacity of more than 30,000 tons produced 100 per- 
cent of their output with mechanized loading, 4 produced 
from 50 to 65 percent, 8 produced from 25 to 45 percent, 5 
produced less than 25 percent and 3 have not reported 


a maximum of 2,200 tons to a minimum of 120 tons per 
day. In this group 8 mines with a combined daily capacity 
of approximately 6,000 tons produce 100 percent of their 
output with conveyor mining, 14 produce between 50 and 
100 percent, 4 produce from 20 to 45 percent and 3 have 
not reported their percentage figure. 


Height of Seam: 10 mines have seams 5 ft. or more in 
height, and 19 mines have seams less than 4 ft. 

Partings: 3 mines report partings which are more than 
12 in. in thickness; 2 have partings from 6 to 8 in., and in 
24 the partings range from 2 in. to 0. . 

Mining System: 10 operations use long face mining; 17 


6 to 12 in., and in 36 the are working by the room and pillar system, and 2 use both 


systems, 


Shearing: No shearing reported. 
Drilling: 1 operation reports hand drilling; 5 compressed 
air drills ; 22 use electric drilling, and in 1 the coal is broken 


Cutting: All of the operations except 1 cut the coal with 


used in 8 mines, and in 3 down by roof pressure without drilling or shooting. 


pressure without shooting. 


cars are dropped by hand. 


eleaning is required. 


Ventilation: 15 mines use blower and tubing. 

Power: 20 mines use D.C. power for operating the con- 
veyors and 8 use A.C. and 1 uses compressed air. 

Coal Cleaning: Mechanical cleaning plants are installed 
at 7 of these mines; the remainder use hand picking where 


Blasting: 4 operations use black powder only; 24 use per- 
missible explosive, and in 1 the coal is broken down by roof 


Gathering: In all these operations the mine cars are de- 
livered in trips to the conveyor loading point. 
the cars past the conveyor discharge, 13 use gathering loco- 
motives, 4 use electric rope hoist, 11 live stock and in 1 the 


In moving 


Mine Cars: In 11 mines the mine cars have a capacity 
of 2 tons or greater, and in 17 the capacities vary from 


mines report no partings. 


hand drilling in 1 


black powder. 


and 1 mine uses A.C. 


cleaned by hand. 


SUMMARY OF MINES USING SCRAPER MINING 


There are 11 mines tabulated operating a total of 41 
scraper units with a combined daily capacity of approx- 
imately 3,000 tons. The individual mine productions vary 
from a maximum of 800 tons to a minimum of 125 tons 
per day. In this group 2 mines with a combined daily 
capacity of approximately 300 tons produce 100 percent of 
their output with scraper mining, 2 produce between 70 
and 90 percent, 4 produce from 25 to 40 percent and 3 
have not reported their percentage figure. 


Height of Seam: 1 in coal from 6 to 9 ft.; 1 in coal from 
4 to 6 ft., and 9 in seams varying from 3 to 4 ft. 


Partings: 2 mines report partings of 2 in. or less, and 9 


Mining System: 1 mine is using room and pillar system, 
and the remaining 10 mines are operating long faces. 

Cutting: All of the mines use machine undercutting. 

Shearing: No shearing reported. 

Drilling: Electric drilling in 9 mines, air drilling in 1 and 


Blasting: 5 mines use permissible explosive and 6 use 


Gathering: In all of the operations the mine cars are de- 
livered in trips to the scraper loading point; 10 use electric - : 
gathering locomotives and 1 uses mule haulage. electric locomotive. 


Mine Cars: 3 mines have cars of 2%4-ton capacity, the 
remaining 8 vary from 1% to 2 tons. 


Ventilation: 8 mines use blower and tubing. 
Power: 10 mines use D.C. power for operating the scrapers 


Coal Cleaning: All of the operations report the coal is 


3 have seams less than 5 ft. 


pow der. 


SUMMARY OF MINES USING PIT CAR LOADERS 


There are 17 mines tabulated operating a total of 622 pit 
car loaders with a combined daily capacity of approxi- 
mately 21,000 tons. The individual mine productions vary 
from a maximum of 3,800 tons to a minimum of 150 tons 
per day. In this group 6 mines with a combined daily 
capacity of more than 17,000 tons produced 100 percent of 
their output with pit car loaders, 6 produced from 65 to 
90 percent, 3 produced one-third or less and 2 have not 
reported their percentage figure. 


Height of Seam: 14 mines have seams 6 ft. or greater, and 


Partings: 15 operations report partings which vary from 
1 to 3 in.; 1 reports no partings, and 1 reports a parting 
which occasionally reaches 14 in. 

Mining System: All working room and pillar system. 

Cutting: All mines use machine undercutting. 

Shearing: Used in 1 mine. 

Hand Snubbing: Used in 8 mines. 

Drilling: 16 use electric drilling and 1 uses hand drilling. 

Blasting: 6 mines use permissible explosives, 11 use black 


Gathering: 5 mines use gathering locomotives; 1 uses a 
rope hoist; 6 use live stock, and 5 use both live stock and 


Mine Cars: 4 mines use cars of 3-ton capacity or greater, 
and 13 have cars of 2% tons or less. 

Ventilation: 2 mines use blower and tubing, and 15 ven- 
tilate with cross cuts and brattices. 

Power: 16 mines use D.C. current and 1 uses A.C. 

Coal Cleaning: Mechanical cleaning plants are installed 
at 2 of these mines; the remaining 15 use hand picking 
either on the surface or at the working face, 
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NEWELL G. ALFORD 
Editor 


Practical Operating Problems 
of the Coal Mining Industry 


OPERATING MEN’S DEPARTMENT 


Five years of 


ACCIDENT PREVENTION Work 


in the Dawson Mines 


Workmen educated to fact that coal mine ac- 
cidents are not inevitable—Safety rules in 
three languages in question and answer type— 
Regular examinations held and certificates is- 


URING 1924 there were 443 time- 
DD injuries which occurred in 

the Dawson mines and surface 
plants. The majority of the workmen 
in the mines took it for granted: that as 
long as coal mines were operated there 
would be accidents. The ambulance car 
was on the road almost all the time, and 
women and children were kept in a ner- 
vous state wondering who was injured— 
was it some one belonging to them. 

It was during this year, and with the 
cooperation of the State Department of 
Education, that an extensive campaign 
of first-aid instruction was _ instituted 
with the workmen. Three hundred and 
forty classes were conducted with an at- 
tendance of 12,000 man-nights, and 1,105 
certificates issued. These classes were 
continued during 1925; there were 484 
classes with an attendance of 10,826 man- 
nights, and 916 men passed the required 
examination. These classes were con- 
ducted primarily to teach the men how to 
take care of their injured fellowmen; 
however, it was noticed that men trained 
in first aid were usually safe workmen. 
With the assistance of the State Super- 
visor of Trade and Industrial Education 


* Safety engineer. 


sued 


Methods of education and discipline 


discussed—<Accident rate reduced 81 percent 
in five years 


By WM. MoorHEAabD * 


it was decided to extend the course of 
instruction to cover several practical 
ways of improving methods in work jobs. 


Each job was taught as a unit. The in- 
struction was put over by experienced 
men. 

The following outlines are suggestive 


of the methods used. “How to test roof,” 
“How to set a prop,” “Use of axe and 
safety precautions,’ “When to set a 
sprag and how,” “How to use a shovel,” 
“How to use a pick,” “Care of tools,” 
ete. With this instruction, safety pre- 
cautions were emphasized and the poten- 
tial dangers connecting with the job and 
operation were pointed out. The organ- 
ized instruction in addition to many 
actual cases of injuries and fatalities, 
brought the need of this training forcibly 
to the attention of the men, and tended 
to convert the majority to the company’s 
policy, “Every employe a safe man.” 

A survey of the mine accidents re- 
vealed that the frequency rate was high 
among new employes who had little or 
no experience working underground, and 
having faced a shortage of experienced 
coal miners and recognizing the fact that 
this situation would probably continue, it 
was thought that the most practical way 


of meeting the problem was to provide 
a method of training inexperienced men. 
With this idea in mind, and with the 
cooperation of the State Department of 
Education, an underground school was 
conducted along similar lines to part- 
time schools in other industries. Much 
has been written of this school and it 
will be taken for granted that the mem- 
bers present at this meeting are ac- 
quainted with the results attained. At 
present there is a school of instruction in 
each of the mines operating in Dawson, 
each school being supervised by the fore- 
man of that mine. Each man receives 
individual instruction and must complete 
a prescribed course and show his profi- 
ciency before he is allowed to leave the 
school. 


The problem of first educating the men 
and then applying the education by com- 
pelling its utilization, was overcome by 
the diligent work of the supervisory 
force. The rule book was re-edited, the 
rules written in concise form, using only 
the simplest of English. These were 
printed in English, Spanish, and Italian, 
and distributed to all the employes. 
These were also given to all new men 
when employed. In addition to this all 
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the rules were written up in the question 
and answer style in three languages. 
Classes were conducted among the men, 
where the instructors explained and 
taught the rules by the question and an- 
swer method. To start the ball rolling, 
all the supervisory force were required 
to pass the examination of the rules, 
after this the other men were requested 
to do the same, with the result that to 
date all employes who have been working 
over 30 days have passed the examina- 
tion. Each man is examined individually 
and must answer at least 90 percent cor- 
rectly the rules pertaining to his work 
and the general rules. Card form certifi- 
cates are issued to all men passing the 
rules examination. The names of these 
men are recorded and kept on file. 

The wearing of a hard-boiled cap or 
hat, while underground, is compulsory in 
the Dawson mines. The following fig- 
ures tell their own story. The following 
scalp injuries occurred during the years 
shown: 


1924 1925 1926 1927 1928 


No. scalp injuries... 62 37 35 «(14 4 
No. days lost time.. 6,532 412 199 73 27 


Ninety percent of the above injuries 
could have been prevented by wearing 
hard-boiled caps. The hard-boiled cap 
undoubtedly saved the four injuries dur- 
ing 1928 from being serious. 

Wearing of goggles is required by all 
men when engaged in work where there 
is a likelihood of getting anything in 
their eyes, such as, digging, shoveling. 
breaking rock, driving spikes, making 
hitches in the rib, setting jack-pipes, 
changing machine bits, etc. This rule is 
strictly enforced. The following eye in- 
juries occurred during the years shown: 


1924 1925 1926 1927 1928 


No. of injuries..... 103 68 $2 4 0 
Number of days lost 728 1,034 113 3 0 


During the above period three men 
each lost the sight of an eye. 

Shoes with hard-boiled toes are also 
included in the miners’ equipment. The 
wearing of shirts with long sleeves and 
the more general use of gloves is encour- 
aged among the miners and loaders. 

Functioning in an active manner are 
a number of safety committees. These 
committees are known as Departmental 
and General. The Departmental Com- 
mittees are composed of practical work- 
men. For each mine and surface plant 
there is selected a committee, usually 
three members, to serve for a period of 
three months. The foreman or assistant 
foreman acts as chairman. The selection 
of the committeemen is so rotated that 
only one change in the personnel occurs 
each month. In this manner the new 
member is enabled to profit by contact 
with those of previous experience. 
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The chief duty of the Departmental 
Committee is to establish safe and better 
working conditions for the employes in 
their departments. They make a study 
of the general conditions, departmental 
end occupational hazards and practices, 
and endeavor to encourage the coopera- 
tion of their fellow workmen in promptly 
reporting for correction any existing 
unsafe conditions or practices through 
which personal injury may result. Meet- 
ings are held at least once each month 
for the purpose of making formal de- 
partmental inspections, reviewing the ac- 
cidents of the previous month and mak- 
ing such recommendations to the Genera] 
Committee as they may deem advisable. 
All employes who serve in this capacity 
are paid day wages, while acting on the 
committee, and also presented with an 
appropriate badge. The members of the 
Departmental Committees also act on in- 
vestigating committees for investigating 
all accidents in their department or mine. 

The General Committee is composed of 
the local executive staff of the corpora- 
tion. To the members of this committee, 
all safety matters of importance are sub- 
mitted for consideration. Meetings arc 


held monthly for the purpose of passing 
upon important recommendations made 
by the Departmental Committees or 
others. Accidents are reviewed and con- 
sideration given to any new phases of 
the safety movement. 

It was thought: that we are learning 
too much from experience, not enough by 
study of the hazard; hence, the work of 
the safety committee is to go out and look 
for hazards. All the working places in 
all the mines are visited each month by 
the committees. When men are found 
working under hazardous conditions, they 
are warned of them and shown how to 
protect themselves. The practical mem- 
bers on the committee are generally able 
to give advice and frequently give it 
freely. 

The various methods of educating the 
men is having beneficial effects with the 
majority of the workmen in regards to 
safety, as many of them are now sold 
on safety. With others we have ceased 
to ask them to work safely, but had to 
demand that they do so. Some time ago 
a system of discipline of underground em- 
ployes was inaugurated. It required the 
foreman to penalize infractions of the 
rules with lay-offs of various lengths of 
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time, or discharge, depending on the 
seriousness of the offense. During the 
period of time this has been in effect 
217 cases of discipline were adminis- 
tered, 17 of which were dismissals from 
service. Three foremen were disciplined 
where accidents were shown to be 
chargeable to supervision. The list of 
rules violated, with the number of vio- 
lations penalized, follows: 


No. of 


Rules violations 
Not wearing goggles. 85 
Not checking out at quitting time....... 31 
34 
Working under loose top...............+. 16 
Disobedience of 4 
Possession of 3 


Miscellaneous includes: Mining without sprag 
set, jumping on moving trips, passing deadlines, 
careless workmen, carelessness causing injury to 
self, not reporting accident to foreman, not using 
safety block to block car at face, and supervision. 


Another system inaugurated about 
three years ago was that each man who 
is injured and loses time must report to 
the Safety Department and get a release 
from that department before he can re- 
turn to work. This enables the Safety 
Department to keep a record of all in- 
jured men, to talk the accident over with 
the man and show him how the accident 
could have been prevented. The men 
knowing that a record is kept of their 
injuries are trying to avoid them in the 
future. 

All new men, when employed, must re- 
port to the Safety Department, where 
they receive a lecture on Safety Prac- 
tices in Dawson. They are told about 
the various rules and informed that they 
must obey them if they desire to work 
here. It is noticeable that new men are 
of a more receptive frame of mind in 
regards to suggestions and advice along 
safety lines. 


The methods or practices heretofore 
mentioned in this paper are all leading 
to the one end; that is, to make the 
workmen safe workers and eliminate in- 
juries. 

A comparison of our accidents for the 
past five years is as follows: 


Rate per 
Year No. accidents 1,000 shifts 
443 1.656 
187 
78 313 


for 1928 is only 19 percent of the 1924 
rate. In 1929 we have every reason to 
expect to reduce our rate far below 1928, 
as during the last six months of 1928 
we had only 14 accidents as compared 
to 64 for the first six months. 

Falls of roof and coal continue to be 
the most prolific source of accidents with 
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a total of 35, and haulage follows with 
20 time-lost accidents. During the year 
particular stress has been placed on 
these two causes for accidents as they 
represent 74.3 percent of all time-lost 
accidents, and a determined effort is be- 
ing made to eliminate them. As a gen- 
eral rule discharge follows discovery of 
an employe breaking a safety rule which 
could easily have caused the loss of his 
life, for it is one of our safety slogans 
that it is better for the employe to be 
discharged and for him to walk out of 
the mine alive than to be carried out 
badly crippled or dead. 

It might be well to mention that the 
accident prevention work is not carried 
along without cost to the company. 
Timbering in a systematic way is more 
costly for props per ton of coal. While 
we are unable to give statistics relative 
to the number of injuries prevented, we 
know it is a wonderful improvement over 
the haphazard method of timbering. An 
adequate supply of timber is furnished 
to the miners and loaders at all times 
and they are required to use them for 
their protection. 


The carrying out of recommendations 
when made by the workmen’s inspection 
committees, even though it be costly, 
assist materially in building up the mo- 
rale of the men. Well-timbered and 
clean haulage roads with adequate clear- 
ance, set an example to the men which 
is worthy of emulation. Other safety 
standards practiced in the Dawson mines 
demonstrate that this company is willing 
to do its share in the safety work. Such 
as using over 4,000 tons of rock dust, 
irrespective of the 20,000 tons of adobe 
used on the bed of roadways to eliminate 
the propogation of explosion hazards. 
The laying of 57 miles of new pipe and 
over 12 miles of rubber hose for sprin- 
kling at the working faces, speaks for 
itself in regards to the company doing 
its share. Another practice which is 
costly, yet nevertheless makes an im- 
pression on the men, is whenever and 
wherever an accident occurs, immedi- 
ately after rescuing the injured man, 
work must cease until the investigating 
committee investigates the accident and 
ascertains the cause by the evidence 
present; also retaining the necessary 
witnesses where possible. 

Two of our mines have worked over 
300 days without a time-lost accident. 
The days worked as of May 21, are as 
follows: No. 1 Mine, 328 days; No. 4 
Mine, 348 days (still going); No. 5 Mine, 
283 days; No. 9 Mine, 259 days (still 
going). Such results are not attained 
by a few men, but by the cooperation of 
all. 
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DR. CHARLES E. MUNROE HONORED 
ON EIGHTIETH BIRTHDAY 


A long career of notable achievement 
in the fields of chemistry and invention 
was honored by a luncheon marking the 
eightieth birthday of Dr. Charles E. 
Munroe, chief explosives chemist of the 
United States Bureau of Mines, given by 
his fellow employes of the Bureau and 
a few close friends at the Cosmos Club, 
Washington, D. C., May 23. An inter- 
esting feature of the event was the 
presentation to Dr. Munroe of a bronze 
medal bearing his portrait, the outlines 
of which were literally blown into the 
metal by means of the “Munroe effect.” 
This is a phenomenon discovered by Dr. 
Munroe, which permits the reproduction - 
of drawings and designs upon metal 
through the detonation against the metal 
of an explosive upon the surface of which 
the design has been impressed as from a 
zine etching. 

O. P. Hood, Acting Director of the 
Bureau of Mines, presided at the gather- 
ing and presented the medal. Other 
speakers were Dr. Henry S. Washington, 
of the Geophysical Laboratory; N. S. 
Greensfelder, editor of “The Explosives 
Engineer”; Dr. Charles L. Parsons, sec- 
retary of the American Chemical Society; 
and G. St. J. Perrott, supervising engi- 
neer, Pittsburgh Experiment Station of 
the Bureau of Mines. 

Dr. Munroe’s distinguished career has 
dealt specially with the technology of ex- 
plosives. Among Dr. Munroe’s outstand- 
ing achievements are his development of 
a smokeless powder called “Indurit,” 
made in the course of investigations con- 
ducted for the Navy Department. During 
his years of service with the Bureau of 
Mines, he has specialized in problems 
dealing with the safe manufacture and 
use of explosives and has been closely 
associated with the development of “per- 
missible explosives,” recommended by the 
Bureau, after thorough tests, as being 
safer than other types of explosives for 
use in gaseous and dusty coal mines. 
Another notable service rendered by Dr. 
Munroe was his demonstration of the fact 
that military explosives could be ren- 
dered available for industrial uses, this 
resulting in the utilization by peace-time 
industries of millions of pounds of high 
explosives which otherwise would have 
been destroyed. 

When the United States entered the 
World War in 1917, Dr. Munroe was 
made chairman of the Section of Ex- 
plosives in the newly organized National 
Research Council, a position which he 
held until July, 1928. Dr. Munroe has 
been associated with the explosives work 
of the United States Bureau of Mines 
practically since the creation of the Bu- 
reau in 1910, and since 1919 has headed 
the Explosives Division. 


MECHANIZED MINING 
at the Advent of 1929 


marked here and there with mile- 

stones to designate important points 
and events. The record of mechanization 
in the United States includes achieve- 
ments and events, but in large part it 
has been an evolution in which the im- 
portant factors have been mechanical 
genius, engineering design, manufactur- 
ing skill, operating experience, the vision 
of management, and whole-hearted coop- 
eration of a number of agencies. 

In May, 1924, in opening the sessions 
on mechanical loading, now referred to as 
the First Annual Convention of Practical 
Operating Officials, the chairman, Howard 
N. Eavenson, stressed the importance of 
the more hearty cooperation of operators 
with the manufacturers after the ma- 
chines had been installed. Year after 
year important phases of the work have 
been reviewed and discussed in these con- 
ventions in connection with the National 
Exposition of Coal Mining Equipment, 
and now we have gathered for the sixth 
time to exchange ideas, to see and to 
hear about the latest equipment, and to 
formulate plans for the future. 

It is appropriate at-this time that we 
take account of the present conditions, 
and it is fitting that we pay much at- 
tention to the problems of the future, 
but there is always some benefit to be 
gained in reviewing the experiences 
which have made possible the present de- 
velopment. Some of the men now be- 
ginning work in mechanization are not 
familiar with the long record of failures 
and partial successes in the past 56 years. 
They may be discouraged on account of 
difficulties they are now encountering in 
their own mines, but they should take 
courage when they realize that final suc- 
cess in mechanical loading and present 
practice have been achieved only after 
many years of experimentation and hard 
work. 

There have been a number of worth- 
while achievements and notable events 
in the period of almost half a century 
during which the mining men of the 
United States have been struggling with 
the problems of mechanical loading. This 
development has been thoroughly do- 
mestic except for two ideas, namely, the 
rotary entry-driving machine principle 
and the shaking conveyor, which are 
European in their origin and first appli- 
cation. 


* Vire president, Pittsburgh Coal Co. 
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[ her progress is generally 


History of mechanical coal loading divided 
into six periods from 1888 to present time 
—Practical operating period began in 1924 
—Progress has followed seven lines of de- 


velopment—Recommendations 


made for 


future consideration and study 


By L. E. YOUNG * 


These achievements and events may be 
grouped into six periods, as follows: 


(1) 1888 to 1907. 


(2) 1908 to 1911. 
(3) 1912 to 1917. 


(4) 1918 to 1923. 
(5) 1924 to September 16, 1928. 
(6) September 16, 1928, to date. 


The first periods were largely experi- 
mentation and pioneering in various 
types of equipment, in many coal fields, 
and with a number of different objectives 
on the part of thesé pioneers. It will be 
impossible in such a brief review to name 
all those who played a part during these 
years. Whether their names are recorded 
or not, many have made contributions, 
both directly and indirectly, for what 
they proposed and tried has either been 
accepted into present practice or the les- 
sons learned by them have been passed 
on and succeeding generations have 
benefited. 

One of the first recorded dates in con- 
nection with mechanization is 1888, in 
which year a Stanley entry-driver was 
brought from England and tried at the 
Franceville coal mine near Colorado 
Springs, Colo. In 1896 the first O’Toole 
machine was built and installed at 
Leisenring No. 3 mine of the H. C. Frick 
Coke Company, while in 1898 James El- 
wood Jones began experimental work in 
the Pocahontas field. Clarence Claghorn 
used conveyors in connection with a modi- 
fied longwall system in 1902 at the Vin- 
ton Collieries, Vintondale, Pa. After sev- 
eral years’ work on a loading machine, 
W. E. Hamilton installed the Hamilton 
loader at the mine of the St. Louis and 
Big Muddy Coal Company at Dewmaine, 
Ill., in 1908. Later a machine was in- 
stalled and proved successful at Zeigler, 
Ill., but, owing to labor troubles, the use 
of this machine was checked. 

A second period may be said to begin 
with the installation of the Myers- 
Whaley machine in the mine of the Wind- 
rock Coal and Coke Company, Windrock, 
Tenn., in 1908. This type of machine has 
survived to date, and therefore its intro- 
duction may be taken as a real event in 
the history of mechanical loading. In 
1909 the Jeffrey Company brought out 
an entry-driving machine, which has been 
used more or less during the ensuing 
years. The first application of the large 
excavating shovel to coal loading under- 
ground was at the Nova Scotia Steel 
Company’s mine at New Glasgow, Nova 
Scotia, in 1911. 

The third period is noteworthy particu- 


larly for the use of conveyors and 
scrapers in thin and pitching seams. In 
1912 the first conveyor was used in the 
Pennsylvania anthracite field at the 
Dodge mine of the Delaware, Lacka- 
wanna and Western Company. In 1914 
scrapers were first tried by the Lehigh 
Valley Company at Seneca Colliery, 
Pittston, Pa. Carl Scholz introduced con- 
veyors at No. 5 mine, Rock Island Coal 
Mining Company, Alderson, Okla., in 
1915. Cadwallader Evans developed a 
scraper for conditions in the Scranton 
field at mines of the Hudson Coal Com- 
pany in 1916. During the same year the 
first Thew shovel was placed in the 
Hanna mine of the Union Pacific Coal 
Company. In 1917 the first scrapers 
were installed in central Pennsylvania 
in the mines of the Pennsylvania Coal 
and Coke Company. 

The fourth period is marked by achieve- 
ments along a variety of lines and is con- 
spicuous on account of the great number 
of mechanical loading devices which were 
improved to the extent that they could 
be commercialized. After 20 years of 
persistent endeavors J. E. Jones devel- 
oped the machine now known as the 
Coloder and installed the first units in 
1918 in. the Pocahontas field. In the 
same year the first Joy machines were 
placed in the Somers mine of the Pitts- 
burgh Coal Company at Pricedale, Pa. 
Following several years of experimental 
work, the Jeffrey Company brought out 
the first pit-car loader in 1918; it was 
installed at Glace Bay, Nova Scotia, by 
the Dominion Coal Company, Ltd. In 
1919 the first Oldroyd loader was taken 
into the Braznell mine of the Pittsburgh 
and Erie Coal Company, Brownsville, Pa. 
The Southern Coal, Coke and Mining 
Company installed the first McKinlay 
entry-driving machine at Belleville, IIl., 
in 1920. 

The first local wage agreement cover- 
ing the use of loading machines in coal 
is said to have been made by the Pike 
County Coal Corporation, Petersburg, 
Ind., December 15, 1920. Wage rates 
for operators of equipment, agreed upon 
at that time, have been used in several 
later wage contracts. 


In 1921 Joy machines were installed 
in Illinois and West Virginia, and in the 
same year the Movor conveyor was placed 
in the mine of the West Virginia Coal 
and Coke Company at Norton, W. Va. 
What is claimed to have been the first 
shaking conveyor to be installed in a 
bituminous mine in the United States was 
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placed in the Montevallo mine, Aldrich, 
Ala., in 1922. The same year the Pike 
County Coal Corporation began develop- 
ment which led to the construction of a 
large scraper known as the “Ace Loader.” 
Probably the first mine to be mechanized 
completely was the Ayrshire mine of the 
Ayrshire Coal Company, which was 
equipped with Joy machines by David 
Ingle in 1922. 

The climax of the period was the rec- 
ord of the Pocahontas Fuel Company, 
which practically attained the million- 
ton mark by loading 998,000 tons me- 
chanically in 1923 with 23 coloders in 
service at the end of the year. 

While much had been accomplished in 
the period from 1918 to 1923; events 
of the fifth period appeared at this time 
to have eclipsed all the happenings of 
the. previous years. This is due to the 
fact that a series of events resulted in 
cumulative effects which had influences 
national in extent. While the American 
Mining Congress exhibited mining ma- 
chinery first in Philadelphia in October, 
1913, the first strictly coal exposition 
was held at Cincinnati in 1924. The first 
discussions on mechanical loading in con- 
nection with meetings of the Mining 
Congress occurred at St. Louis in 1919, 
and in the same year there was organized 
the Mining and Loading Section of the 
National Standardization Division. Dur- 
ing the intervening years mechanical 
loading received more or less attention, 
but beginning with the first convention 
and the exposition of coal-mining ma- 
chinery held at Cincinnati there has been 
a marked increase in interest. 


The negotiation of a local wage agree- 
ment for mechanical loading on July 9, 
1924, by the Chicago, Wilmington and 
Franklin Company meant a great deal 
to Illinois and to the central competitive 
field, for it made possible the general 
experimental work in Illinois with me- 
chanical loading devices. In rapid se- 
quence there followed the installation of 
the first Goodman power shovel in the 
Kathleen mine (1924) at Dowell, IIL; 
the purchase of 20 Jeffrey shortwaloaders 
(1924) by J. B. Pauley for the Illinois and 
Indiana mines of the J. K. Dering Coal 
Company; the successful introduction by 
Eugene McAiliffe of large scrapers and 
of shaking conveyors at the mines of the 
Union Pacific Coal Company in Wyo- 
ming in 1925. The McCarthy duckbill 
attachment for shaking conveyors was 
developed at the Union Pacific mines in 
1926. In March, 1927, the Kathleen 
mine loaded an average of 4,379 tons per 
eight-hour day for 27 days, which was 
probably the best record up to that time 
for mechanically loaded coal from one 
shaft. 

The present period began with the 
signing of the wage agreement in Illinois 
on September 16, 1928. This was the 
first state contract that dealt with me- 
chanical loading devices and made it pos- 
sible for the operators to negotiate local 
agreements covering working conditions. 
A state agreement in Indiana followed on 
November 1, 1928. Particularly in IIli- 
nois there has been increased interest 
since the last wage agreement was made 
and the tonnage loaded mechanically in 
the state has increased from 2.9 percent 
in 1926 to 20 percent in recent months. 

The foregoing review does not include 
mention of many experiments and much 
development work, but is adequate to 
bring to our minds the wide variety of 
mechanical principles which have been 
applied to problems incident to delivering 


coal to the main transportation system 
of the mine. 

In summing up the achievements of 
this long struggle to produce coal with 
a minimum of human effort and hazard 
to life and limb the following lines of 
progress appear worthy of note, and in 
large measure set forth the present 
status of mechanical loading. 

(1) Mechanical loading devices: 

Various types of loaders, scrapers, 
conveyors, pit-car loaders, etc., have been 
developed, and in a commercial sense 
have been perfected. The continued im- 
provement in output per machine from 
year to year justifies the statement that 
the mechanical phase of the movement 
has made real progress and challenges 
the operator to keep pace with the enter- 
prising manufacturer. (Statistics cov- 
ering tonnages per machine, tons per 
man, feet of entry driven, etc., as pre- 
sented in other papers will support the 
foregoing statement.) 

(2) Methods of mining: 

While few new systems of mining have 
been worked out in connection with me- 
chanical loading, there has been a gen- 
eral improvement in mining practice as 
a direct effect of mechanization and the 
resulting concentration of mine work- 
ings. Mechanization has made possible 
the economical extraction of coal from a 
number of thin seams. 

(3) Face preparation: 

The necessity for loosening coal at the 
face so that mechanical devices may pick 
it up easily or that shovelers may handle 
it with a minimum of effort has resulted 
in a great improvement in blasting prac- 
tice and has developed standard methods 
where previously the miner was per- 
mitted to load and shoot explosives ac- 
cording to his personal judgment. 

(4) Underground machinery: 

In mines that have been wholly or 
partly mechanized it is true generally 
that cutting machines, locomotives, etc., 
are maintained in better condition than 
heretofore, because delays now resulting 
on account of failure of cutting ma- 
chines and locomotives cause losses in 
daily tonnage and corresponding in- 
creases in unit costs; previous to the in- 
troduction of mechanical loading a large 
part of the burden of such delays was 
passed on to the tonnage men. 

(5) Labor: 

Mechanization results in improvement 
in the character of labor employed and 
under existing competitive conditions has 
provided better employment and larger 
annual earnings than would have been 
possible under the old conditions. 

(6) Safety: 

Based upon statistics now available, 
and according to the opinion and judg- 
ment of men having large operating ex- 
perience, the use of mechanical loading 
devices has resulted in a reduction in the 
number of fatal, lost-time, and no lost- 
time accidents in mines completely and 
partially mechanized, and in a substan- 
tial increase in tonnage produced per 
fatality and per accident. This has been 
reflected in a lowering in the cost of 
compensation per ton of coal produced. 

(7) Management: 

There has been a general toning up of 
management personnel, and the con- 
sensus of opinion is that mechanization 
is resulting in lowered operating costs. 

The program of mechanization must 
be a constructive one that faces the fu- 
ture and anticipates new and larger prob- 
lems. Each district and each mine pre- 
sents its own special problems and gen- 
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eralizations are of value primarily as 
they stimulate thought in the analysis 
of conditions. The operator who has 
adequate cost data for his property and 
who studies them will discover these 
problems for himself. In general, they 
will lead him to make intensive studies 
of details by qualified men. The check- 
ing up of unit costs of compensation, 
face supervision, shot-firing, examina- 
tions by fire bosses and examiners, dis- 
tribution of supplies, maintenance of 
equipment, and gathering for each sec- 
tion of the mine will generally develop 
valuable information on operating prac- 
tice and will point the way to greater 
safety and efficiency. 

Topics for special consideration in 
1929 may well include the following: 

(1) Cost keeping in mechanical load- 
ing operations. 

(2) Increase in capital investment 
chargeable to mechanical loading. 

(3) Proper charges per ton for de- 
preciation and obsolescence of equipment. 

(4) Advantages of double-shifting 
equipment in relation to charges for de- 
preciation and obsolescence. 

(5) Relation between costs growing 
out of time factor in developing and ex- 
hausting a tract of coal. 

(6) Determination of saving in venti- 
lation costs and examining costs made 
possible by concentration of workings. 

(7) Rules governing employes work- 
ing on and around mechanical loading 
devices. 


USING ROCK DUST TO CONTROL A 
SMALL MINE FIRE 


The methods by which a small but 
threatening coal mine fire was recently 
controlled and extinguished by the use of 
rock dust are described in Serial 2914, 
recently issued by the United States Bu- 
reau of Mines. 


During recovery operations following a 
recent coal-mine explosion 12 small fires 
were encountered, all but one being 
quickly extinguished by the rescue crew. 
The one fire which still remained beyond 
control was temporarily smothered by the 
use of fire extinguishers, but after the 
extinguishers had been exhausted there 
appeared danger that the flame would 
burst forth again. To keep the fire under 
positive control, rock dust was spread so 
as to form a layer of 2 or 3 in. over the 
entire bed of hot coals, the work being 
completed in less than two hours and 
without serious difficulty. 


The chief advantages which rock-dust 
has over the use of water in controlling 
a mine fire are that men engaged in 
fighting the fire do not have to contend 
with large volumes of hot steam, and 
that when a portion of the fire is well 
covered with rock-dust there is little or 
no danger of its breaking out in that por- 
tion so long as the blanket of rock-dust 
is unbroken. About 200 bags of lime- 
stone dust were used in this fire in form- 
ing the rock-dust blanket and in cooling 
the hot material. 


Rock-dust has been used in several in- 
stances to extinguish mine fires. In one 
fire in a mine in southern Illinois two or 
more railroad cars of partly coked mate- 
rial were loaded out after the fire had 
been extinguished with rock-dust. In a 
number of coal mines two sacks of rock- 
dust to be used in the event of a fire are 
placed at a convenient place in each pair 
of butt entries. 
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LOADING MACHINES AND CONVEYORS 


Tonnage mined with mechanized loading 
has increased tenfold in last five years— 
Figures for 1928 submitted for various 
types of loading equipment—Production 


from various states and coal fields compared 


in 1923, the production of bituminous 

coal by “mechanized mining” has in- 
creased to 21,559,000 tons in 1928, a 
growth of tenfold in five years. 

In a larger sense the process of mecha- 
nization of the mines began when men 
first put wheels under a “tub,” and it is 
illustrated by such outstanding develop- 
ments as the cutting machine and the 
haulage locomotive. The discussion of 
“mechanization” now going on in the 
American coal industry, however, centers 
around the use of mechanical devices to 
reduce the labor of hand shoveling into 
mine cars, and the figures in this paper 
are designed to show how far the replace- 
ment of hand loading had progressed by 
the end of 1928. 


SOURCE OF INFORMATION 


The figures are based on information 
courteously furnished by the operators 
in their customary statistical reports to 
the Bureau of Mines. To make sure that 
no mine was overlooked, all manufactur- 
ers of loading machines and conveyors 
were asked to supply lists of the com- 
panies to whom machines had been 
shipped. The totals presented herewith 
are subject to slight revision on receipt 
of final information from some companies 
with whom the bureau is still in corre- 
spondence. The generous assistance of 
the industry in supplying information is 
gratefully acknowledged. 


Pints approximately 2,000,000 tons 


SUMMARY FOR 1928 


The tonnage of bituminous coal pro- 
duced by mechanized mining in 1928 is 
summarized in Table I. The total of 
21,559,000 tons relates only to operations 
underground. It does not include coal 
loaded by power shovels in strip pits, 
which amounts to another 20,000,000 tons 
a year. Neither does it include 2,113,000 
tons of mechanically mined anthracite, 
handled largely by scrapers and face 
conveyors.t{ 

It is also important to note that the 
figures in Table I represent production 
and not capacity. The total is undoubt- 
edly much less than the annual capacity 
of the machines installed up to the end 
of 1928, partly because production seldom 
reaches theoretical capacity, but chiefly 
for other reasons. In the first place, 
production for the industry as a whole 
in 1928 was below the average; further- 
more, many mines in the northern dis- 
tricts where mechanical loading has made 
the greatest progress were idle during 
much of 1928 because of uncertainties 
over the wage scale, uncertainties which 
were not resolved until October or even 
November; most important of all, many 
of the machines used in 1928 were in- 
stalled late in the year, and so had little 
effect on the tonnage for 1928. For these 
reasons the production by mechanical 
methods in 1929 will undoubtedly be 
much higher. 


TABLE 1L—TONNAGE OF BITUMINOUS COAL 
PRODUCED BY “MECHANIZED 
MINING” IN 1928 


Loaded by machine: Net tons Pet. 
Mobile loading machines....... 11,811,000 81.1 
Geraper loaders... 1,548,000 10.6 


“Duckbills” and other 
loading conveyors........... 1,200,000 8.3 
Total loaded by machine.. 14,559,000 
Handled by conveyors: 
“Duckbills” and other 


loading conveyors........... 1,200,000 14.6 
Pit-car loaders................ 4,117,000 50.2 
Other hand-loaded conveyors.. 2,883,000 35.2 

Total handled by conveyors 8,200,000 100 
Recapitulation, less duplications : 
Mobile loading machines...... 11,811,000 54.8 
Pit-car loaders................ 4,117,000 19.1 
Conveyors, including duckbills. 4,083,000 18.9 
Grand total, mech. mining. 21,559,000 100 


* Published by permission of the Director, U. S. 
Bureau of Mines. (Not subject to copyright.) 

+ Coal Division, Bureau of Mines. 

t Figures on anthracite supplied by Pennsyl- 
vania Department of Mines. This tonnage was 
produced by means of 293 scraper units, 184 con- 
veyor units, and 13 loading machines. num- 
ber of employes engaged in this class of work 
was 2,967. 


IN 1928 


By F. G. TRYON and L. MANN} 


Looking first at the top section of 
Table I, one notes that the total loaded 
by machines was 14,559,000 tons. This 
includes coal handled by all types of ma- 
chines that eliminate hand shoveling ex- 
cept for incidental clean up. By far the 
largest tonnage was contributed by the 
mobile loading machines (including 
entry drivers), which handled 11,811,000 
tons during the year. Scrapers ac- 
counted for 1,548,000 tons. Self-loading 
conveyors (including shakers provided 
with duckbills, conveyors equipped with 
a cutting device, and certain others de- 
signed to receive the coal as shot down) 
handled 1,200,000 tons. 

The middle section of Table I deals 
with conveyors. Including the duckbills 
and other self-loading conveyors, the 
total quantity handled by conveyors was 
8,200,000 tons. Hand-loaded conveyors 
accounted for 2,883,000 tons, and pit-car 
loaders for 4,117,000 tons. The pit-car 
loader is often referred to simply as a 
“conveyor,” but it will prevent confusion 
to reserve that term for devices which 
transport the coal for an appreciable 
distance. 

The recapitulation at the foot of Table 
I shows that mobile a machines ac- 
counted for 54.8 percent of the total pro- 
duced by mechanized mining. Scrapers 

-1 percent, and conveyors, 

—_ equipped with duckbills, 18.9 per- 
cen 


TABLE II.—COMPARATIVE INCREASE IN TONNAGE HANDLED BY THE PRINCIPAL TYPES 
OF MACHINES, 1926 TO 1928 


Net tons, 1926 Net tons, 1928 Net tons Pet. 

Mobile loading machines..... 11,811,000 + 4,025,000 +517 

Seraper loaders............ ,000 1,548,000 —6,000 

“Duckbills” and other self-loading conveyors. ... 682,000 1,200,000 +518,000 +76.0 

Total loaded by machines ...- 10,022,000 14,559,000 +4,537,000 +45.3 

Other hand-loaded conveyors. . 2,883,000 ? ? 


* No data available. 


TABLE III.—INCREASE IN TONNAGE LOADED BY MACHINE, 1926-1928 
pe di duckbills, self-loading 


(I mobile machines, scrapers, and other conveyors) 
State 1926 1928 Net tons 

2,036,000 3,210,000 +1,174,000 +57.7 

2,167,000 2,192,000 £25,000 *412 

Pennsylvania ........ 856,000 1,504,000 + 648,000 +%5.7 

a 1,142,000 2,358,000 +1,216,000 +106.5 

115,000 868,000 +753,000 +6548 

317,000 +317,000 ? 

182,000 473,000 +291,000 +159.9 

West Virginia............ ; .... 2,001,000 2,007,000 +6,000 +0.3 

Virginia and Alabama...... 1,198,000 838,000 —30.0 

10,022,000 000 +4,537,000 


14,559, 
* Excluding scrapers, Indiana shows an increase of 17 percent. 
+In order of tonnage, Ohio, New Mexico, Tennessee, Arkansas, Iowa, Colorado. and Michiran. 
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INCREASE BY TYPES OF MACHINES, 1926-28 


In comparison with 1926, the total 
mechanized tonnage represents an in- 
crease of about 100 percent. Table II 
shows which of the types of machines 
have contributed most of this increase. 
In two years the tonnage handled by 
mobile loading machines has increased by 
4,025,000 tons, or 51.7 percent. Scrapers, 
on the other hand, have barely held their 
own. The self-loading conveyors have 
increased 76 percent, most of which has 
been contributed by the duckbills. The 
big surprise has been the growth of the 
pit-car loader. This humble instrument, 
whose claim to recognition in the field of 
mechanized mining was formerly in 
doubt, has jumped from 523,000 tons in 
1926 to 4,117,000 tons in 1928. The in- 
crease in tonnage is 3,594,000 and ex- 
pressed in percentage it reaches as- 
tronomical proportions. As for the hand- 
loaded face conveyor, lack of data for 
1926 prevents an exact comparison, but 
from the information available it is clear 
that here, too, there has been a very large 
increase. 


INCREASE IN MACHINE LOADING PROPER, 
1923-28 


For mechanical loading proper, the 
comparison may be carried back to 1923. 
The tonnage loaded by mobile machines, 
scrapers, and duckbills and other self- 
loading conveyors has been as follows: 


Year Net tons 

1,880,000 
3,496,000 
14,559,000 


Accurate figures on the use of pit-car 
loaders and hand-loaded conveyors are 
not available for 1923, but it seems clear 
had they been included, the total quantity 
mechanically mined in 1923 would not 
have exceeded 2,000,000 tons, or less than 
one-tenth of the corresponding figure for 
1928. 


INCREASE IN MACHINE LOADING, BY 
STATES 


The great increase in mechanical min- 
ing has come chiefly in the northern and 
western states. Table III traces the 
growth in each of the principal states 
from 1926 to 1928. It covers mechanical 
loading only, omitting pit-car loaders and 
hand-loaded conveyors, which are covered 
by a subsequent table. As a group, the 
northern states show a large increase. 
For Illinois the increase amounts to 57.7 
percent; for Pennsylvania, 75.7 percent; 
and for Ohio, over 400 percent. The 
figures for Indiana as given show an in- 
crease of only 1.2 percent, but if scrapers 
be excluded and the comparison limited 
to mobile loading machines, Indiana also 
shows a substantial increase, amounting 
to 17 percent. 

Still more rapid growth is reported 
from the Rocky Mountain States. In 
Wyoming the tonnage loaded by machine 
has increased 106.5 percent; in Utah, 
654.8 percent; and in Montana the en- 
tire development of mechanical loading 
has come about since 1926. 

The southern states as a group show 
a much smaller growth. For Kentucky 
the percent of increase is large, but the 
tonnage handled by machine is still a 
small part of the state’s output. West 
Virginia shows a slight increase, but 
Virginia and Alabama report a decrease, 
due largely to the fact that one large 
operation, employing 28 scrapers in 1926, 
was idle in 1928. In the use of hand- 
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loaded conveyors, however, Alabama 
shows large gains, as indicated in a later 
table. 


DISTRIBUTION OF MACHINE-LOADED 
TONNAGE IN 1928 


The progress of machine loading by 
fields is shown in Figure 1, which repre- 
sents the tonnage loaded by mobile ma- 
chines, scrapers, and duckbills in 1928. 
There are nine areas of conspicuously 
heavy tonnage. They include southern 
Wyoming; the Sheridan field of northern 
Wyoming; Montana; Utah; southern 
Illinois, including the Belleville district; 
Indiana; Harrison County, Ohio; parts 
of Pennsylvania; southern West Vir- 
ginia (especially the Pocahontas field and 
its extension into Tazewell County, Va.) ; 
and Letcher County, in eastern Ken- 
tucky. 


DISTRIBUTION OF CONVEYORS AND 
Pit-CarR LOADERS 


The areas in which machine loading 
proper has thus far made small headway 
have frequently installed conveyors 
(Figure 2). Hand-loaded face conveyors 
have been used successfully in Arkansas, 
Oklahoma, Missouri, Washington, and 
notably along the eastern flank of the 
Appalachians, especially in Pennsylvania 
and Alabama. In the Rocky Mountains 
the conveyor tonnage is contributed 
chiefly by shakers equipped with duck- 
bills; in Illinois and Indiana it comes 
almost exclusively from pit-car loaders. 


TABLE IV.—TOTAL TONNAGE PRODUCED BY 
LOADING MACHINES, PIT-CAR LOADERS, 
AND CONVEYORS IN 1928, BY STATES 


(The states are arranged in descending order of 
total mechanized tonnage) 


Handled 
on pit- 

car Loaded Total 

State loaders by produced 

& hand- machine by mech. 

loaded mining 

conveyors 

Illinois ........ 3,761,000 3,210,000 6,971,000 
Wyoming ..... 324,000 2,358,000 2,682,000 
Pennsylvania .. 1,178,000 1,504,000 2,682,000 
234,000 2,192,000 2,426,000 
West Virginia... 183,000 2,007,000 2,190,000 
ea 10,000 868,000 878,000 
Virginia ...... 52,000 743,000 795,000 
Alabama ...... 519,000 95.000 614,000 
Kentucky ..... 125,000 473,000 598,000 
Montana ...... 50,000 317,000 367,000 
Other states.... * 564,000 792,000 + 1,356,000 
7,000,000 14,559,000 21,559,000 
*In order of tonnage, Arkansas, Washington, 
Missouri, Colorado, Oklahoma, Maryland, Iowa, 


New Mexico, and Tennessee. : 

+ In order of tonnage, Ohio, Arkansas, Washing- 
ton, Missouri, Colorado, New Mexico, Oklahoma, 
Tennessee, Maryland, Iowa, and Michigan. 


TABLE V.—RANK OF STATES IN PERCENT 
OF TOTAL DEEP-MINED OUTPUT PRO- 
DUCED BY MECHANIZED MINING IN 1928 


Pct. 


handled 
Pet. on pit- Total 
loaded car pet. 
by loaders mined 
machine &hand- mechani- 
loaded ca'ly 
State conv'ors 
Wyoming ......... 36.4 0 41.4 
eee 19.4 2.1 21.5 
dees 18.0 0.2 18.2 
Montana 15.9 2.5 18.4 
es 6.1 7.2 13.3 
vin 6.0 0.4 64 
Alabama .......... 0.6 3.0 3.6 
Pennsylvania ..... 1.2 1.0 2.2 
West Virginia...... 1.5 0.2 1.7 
Kentucky ......... 0.8 0.2 1.0 


United States. ... 3.1 


- 
a 
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TOTAL PRODUCTION WITH ALL TYPES OF 
MACHINES, BY STATES 


The tonnage handled by pit-car loaders 
and hand conveyors is shown for each 
state in the first column of Table IV. At 
the head of the column is Illinois, with 
3,761,000 tons, of which all but 2,000 tons 
was mined with pit-car loaders. The 
other leading states are Pennsylvania 
(1,178,000 tons) and Alabama (519,000 
tons). 

The last column of Table IV gives the 
total produced with all types of machines. 
Illinois, with 6,971,009 tons, is also first 
in total tonnage mechanically mined, fol- 
lowed by Wyoming, Pennsylvania, Indi- 
ana, and West Virginia, in the order 
named. 


RANK OF STATES IN PERCENT OF OUTPUT 
MECHANIZED 


If the states are ranked according to 
percent of their total output produced by 
mechanized mining, Wyoming leads ail 
others. Fully 41.4 percent of the deep- 
mined output of the state was mined 
mechanically, of which 36.4 percent was 
loaded by machine and 5 percent handled 
by pit-car loaders or hand conveyors. 
Next in rank came Indiana, with a total 
of 21.5 percent mechanically mined, fol- 
lowed by Utah and Montana, with about 
18 percent. (It may be noted in passing 
that if one included strip mining, Mon- 
tana would show nearly half of the en- 
tire output from both deep and strip 
mines produced without hand shoveling.) 

In Illinois 6.1 percent of the deep- 
mined output was loaded by machine 
and 7.2 percent handled with pit-car 
loaders, making a total mechanically 
mined of 13.3 percent in 1928. In the 
early months of 1929 this percentage 
has shown a very large increase. 

In the Appalachian fields the percent- 
age mechanically mined was much 
smaller. In Pennsylvania, for example, 
it was 2.2 percent; in West Virginia, 1.7 
percent; and in Kentucky, 1.0 percent. 

For the country as a whole the per- 
centage mechanically mined was 4.5. 


NUMBER OF MACHINES IN USE 


The total number of machine-loading 
devices in use in 1928 was 609, divided 
as follows: 


Mobile loading machines..................... 397 
Duckbills and other self-loading conveyors.... 82 


These figures do not include machines 
used for experimental purposes only or 
machines in mines that were idle through- 
out the year, such as, for example, an 
installation of 24 scrapers already re- 
ferred to. 

The total number of pit-car loaders in 
use during 1928 was 1,040. 

Conveyors (other than pit-car loaders) 
were used in 141 mines. 


MECHANIZATION OF CUTTING, HAULAGE, 
AND PREPARATION 


A stranger to the coal industry when 
told that 95.5 percent of the tonnage 
underground is still shoveled by hand 
might conclude that the use of machinery 
has made little headway in the mines. 
To avoid that impression it is well to 
record the progress made in the mecha- 
nization of other elements of the miner’s 
task. Undercu by machine has now 
been extended to 75 percent of the deep- 
mined output and in some states the pro- 
portion runs (Continued on page 476) 
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Recent Developments in 


Mechanization of British Mines 


By J. A. 8. RITSON* 


about the coal face in British mines 

differs from that most commonly 
used in the United States of America. 
It is, therefore, necessary to compare 
very briefly the working conditions in 
the two countries and to explain why 
the mechanization of British mines takes 
a different form from that adopted in 
the United States. 

In Britain the coal seams lie at a 
greater depth, and the best seams, both 
in quality and thickness, have been 
worked out. Owing to the subsidence 
following the complete extraction of the 
earlier seam, the roof of the present 
working seams needs the most careful 
support if the number of accidents from 
falls of roof is to be kept within limits. 
The number is high even with the most 
careful supervision. 

The average thickness of seam being 
worked is under 4’ 0”, and many seams 
under 2’ 0” in height are being eco- 
nomically mined. Every effort is made 
to get complete extraction of the coal; 
in very few places are coal supports left 
to prevent surface subsidence. The 
method of working employed is largely 
longwall, and where the bord and pil- 
lar system is employed it is the usual 
practice to remove only 20 to 30 per- 
cent in the first working and to remove 
the pillars as soon as possible after- 
wards. 

The mines are old, some over 100 years. 
the working districts are scattered and 
far from the shaft. 

This makes concentration of work- 
ings—an essential feature of successful 
mechanization—difficult, if not in some 
cases impossible. Again, rope haulage, 
with one or two lines of rails, is uni- 
versal, and usually, before successful 
face mechanization can be developed, the 
whole haulage system has to be over- 
hauled. Unfortunately, owing to the 
small diameter of the older shafts, the 
size of mine tub (car)‘can not be in- 
creased. In some mines the cars only 
hold 4 ewts. 

As the majority of mines date from 
the premechanization age, it means they 
have to be converted from hand to ma- 
chine mining conditions. 


Te type of machinery in use in or 


MC. B.S.C., University of Leeds, 
England. 
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British mines facing necessity of mechani- 
zation—Owners and miners realize that old 
methods must be discarded—Installation of 
machinery making marked progress—Im- 


provements in 


haulage and cutting— 


Descriptions of new mining systems and 
types of equipment used in typical long- 
wall conveyor operations. 


This is a very difficult thing to do. 
It takes time, money, and much patience. 

It is well known that for the last four 
years the mining industry in this coun- 
try has been in grave financial trouble 
and money for new developments has noi 
been available. Nevertheless the owners 
and managers of mines have shown a 
greater readiness than formerly to con- 
sider the application of new machinery 
and methods, even when it means the 
adoption of an entirely new method of 
working. This willingness to revise sys- 
tems with a long, successful history be- 
hind them has been particularly notice- 
able during the last 12 months. 

The miners also are realizing that the 
days of hand labor are drawing short 
and have shown a commendable willing- 
ness to assist in the mechanical develop- 
ment that is taking place in the British 
mines. 

On the other hand, many of the newly 
opened collieries or seams are being de- 
signed from the commencement as 
mechanized units. 


METHOD OF MINING AND RooF CONTROL 


The longwall method of mining lends 
itself most readily under British condi- 
tions to mechanized mining. In a few 
cases intensive bord and pillar methods 
have been adopted, the “whole” workings 
being driven by are wall machines while 
the pillars or “brokens” are removed by 
retreating longwall. Owing to the mod- 
erate roof conditions common to British 
mines, special attention has to be paid 
to roof control before machinery can 
with safety and economy be introduced 
into the working face. 

The idea that it is only necessary to 
introduce coal-cutting machinery into a 
mine to turn it into a money-making con- 
cern is dead. It is realized that a com- 
plete overhaul of underground methods 
especially of transport and roof control, 
must be carried out before a machine is 
introduced. In fact, the actual coal cut- 
ter or conveyor should be taken into the 
mine last. 

During the past year much attention 
has been paid to both transport under- 
ground and roof control. 

With respect to roof control and the 
general question of the support of the 
overlving strata. this last year can be 
called the “steel” year. Steel girders, 
arched and straight, for road support, 


and steel or composite wood and steel 
props for face support have received the 
attention they deserve. 

As mentioned already, the coal-field 
strata has been disturbed by eartier 
workings. It consists of shale and sand- 
stone, and where shale predominates and 
the coal seams are close together great 
difficulty is experienced in maintaining 
good haulage roads. 

It has been found that the best way 
to do this is to line the roadways with 
steel arches, in some cases even up to 
the working face. The arches are usually 
made in two pieces, fastened together by 
a fishplate at the top. The legs are 
straight, the arch being sprung from 
about half the height of the road. The 
legs are vertical or slightly splayed out- 
wards. Lagging is placed behind the 
arches and all spaces filled in with loose 
stones or dirt. Wooden distance pieces 
or sometimes solid brickwork are built 
between the respective girders. This 
form of support is strong, elastic to 
some extent, and ensures an adequate 
space for an efficient haulage system. 

At the coal face the chief machinery 
consists of coal cutters and conveyors. 
This means that a space of between 8 
and 10 ft. has to be kept open between 
the coal face and the fallen rock behind. 


Long experience has shown that the 
only way to control the roof so that it 
will break at regular intervals and the 
same time exert some pressure on the 
undercut coal is systematic timbering or 
supports. 

This last year has shown that good 
as timber supports are, steel supports, in 
many cases, are better. Steel supports 
have to fulfill two conditions; they must 
be strong and yet yield under great 
pressure. These conditions are fulfilled 
by many forms of prop on the market at 
present. 

In order to obtain full value from the 
force exerted by the roof on the coal 
and yet maintain safe conditions at the 
face, it has been found essential that all 
face supports must be systematically set 
at definite distances apart, both between 
props in the same row and between adja- 
cent rows of props. Further, as a new 
row is erected the farthest back one 
must be entirely withdrawn. 

This simple system of face support, 
when rigidly adhered to, has done more 
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than anything to enable coal-face mecha- 
nization to be a success. 


FoRM OF POWER USED 


In some mines the management have 
no choice of power. As safety is the 
prior consideration in mining, compressed 
air must be used in mines which give off 
regularly, or more important still ir- 
regularly, quantities of inflammable gas. 
When possible, electricity is the motive 
power employed. 

Improvements have taken place in the 
design of motors suitable for under- 
ground work, and none greater than those 
appertaining to safety. 

A much greater knowledge of the 
means of rendering motors and their 
ancillary gear flameproof is now avail- 
able, the most popular being flange pro- 
tection. 

Most types of mining electric plants 
have been tested in a laboratory under 
conditions more severe than any likely 
to be met with underground. The main- 
tenance staffs at the mines are becoming 
more careful, now they realize the con- 
ditions which are necessary to ensure 
flame proofness. Trailing cables have 
been improved. A type of armored 
flexible cable, a compromise between a 
cab tyre sheathed and a standard wire 
armored cable is being tried, while an- 
other form, consisting of an ordinary 
cab tyre cable with a continuous copper 
braiding to form an additional “earth” 
connection, is also in use. 

Remote control gate end starters and 
leakage protection devices are coming 
into use. 

All these safety precautions play a 
definite part in the mechanization of 
British mines, and therefore have been 
incorporated into this report. 


Types OF COAL CUTTING MACHINERY 
USED 


During the last year there has been a 
great increase in the number of pneu- 
matic picks in use, though not to the 
same extent as in France, Germany, and 
Belgium. 

In France the numbers have increased 
from 1,600 in 1913 to 17,000 in 1925, 
while over 100,000 are in use in the Ruhr. 

Figures are not available for this coun- 
try, but the number is increasing rapidly. 
The principal use of these small machines 
is for driving headings, preparing shot 
holes, breaking up lump or unsevered 
coal after a heavier machine has passed. 
They are also very useful for preparing 
roads for circular girders or trimming 
off the sides for straight girders. 

A typical mechanical pick weighs 18 
Ibs., with an overall length of 28 in. 
The length of the piston stroke is 4% 
in. When supplied with air at 40 lbs. 
per sq. in., it gives about 600 blows a 
minute, the air consumption being 20 cu. 
ft. of free air per minute. 

Many attempts have been made to 
make a satisfactory electrically driven 
reciprocating pick or drill. During the 
last year an electro-mechanical drill has 
been tried and is said to have given 
satisfaction. The coming year should 
show whether this form of drill is a 
success or not. If satisfactory, it should 
fill a long-felt want in all-electric mimes. 

With regard to the heavier types of 
machines, the most noticeable feature is 
the increasing popularity of the chain 
machine. 

The following figures are interesting: 
In 1900 there were 160 disc machines, 18 
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bar machines, 4 chain machines; in 1927 
there were 865 disc machines, 740 bar 
machines, 3,209 chain machines. 

There has been a decline in the num- 
ber of disc and bar machines, while the 
number of chain machines in use has 
been rising rapidly. 

In spite of this, the bar and disc ma- 
chines still have their special sphere of 
usefulness. 

The disc machine can cut harder ma- 
terial than its rivals, whereas the bar is 
especially suitable for undercutting very 
friable seams. 

But the chain machine has been so 
developed that for intensive mining it 
leads the way. Chain machines are made 
for use as arcwallers and shortwallers, 
but their chief use is as longwall under- 
cutters. They also can be made to cut 
in a dirt band at any height, and in some 
cases have been used recently as over- 
cutting machines. 


TYPES OF CONVEYORS IN USE 


The greatest advance on the mechani- 
cal side of machine mining has been in 
connection with conveyors. I shall dis- 
cuss the various types only here, reserv- 
ing their application to a subsequent 
paragraph. There are three types in 
common use: (1) An endless scraper 
chain working in troughs; (2) the shaker 
conveyor; and (3) the endless canvas 
rubber belt type. There is no necessity 
to discuss these types in detail, as their 
general characteristics are so_ well 
known. 

The scraper conveyor is heavier than 
the belt and has an effective length of 
about 80 yds. It requires more power to 
drive it, is more expensive to flit, and 
makes more small coal. It will work 
equally well on up or down grades. 

The belt conveyor, for lengths up to 
100 yds., is now made with a single- 
drum drive. It is fitted with sides which 
prevent spilling. Improvements in the 
manufacture of the belts have increased 
their life and have reduced stretching. 
A special trough is fitted at the tension 
end to protect the tension gear, and at 
the discharge end to facilitate the dis- 
charge of the coal. It will convey coal 
up or down steep gradients. 

The shaker conveyor is cheapest in 
initial cost, but it will not convey uphill, 
is more expensive to flit, and is noisy. 
Its effective length is about 100 yds. 
One of the latest introductions is a new 
form of electric drive for shaker con- 
veyors which is small, compact, and is 
incorporated with the conveyor. 

In conjunction with face conveyors. 
gate-end loaders and gate conveyors are 
being used more and more. 

The gate-end loaders present no special 
feature, being usually inclined planes 
which raise the coal received from the 
face conveyors above car level. They 
can be moved forward every time the 
face conveyors are moved or can be made 
up of sections and so made telescopic, 
so that their length can be extended for 
an additional 30 to 40 ft., and they need 
only be advanced at the week ends. 

Central gate conveyors of the belt type 
have increased in application several 
hundred percent during the last three 
years. There are cases where a single 
driving head has run 1,120 yds. of belt- 
ing or 560 yds. between centers. This 
was a Meco conveyor. 
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By this means a panel of coal 560 yds. 
long by 220 yds. wide has been mined 
without a single mine car near the face. 
All timber, spares, and driving units for 
the conveyors and coal cutters have been 
carried up to the coal face by the belt 
conveyor running in the reverse direc- 
tion. 

Gate belt conveyors 350 to 400 yds. in 
length are becoming common. The aver- 
age saving in wages per ton by using a 
gate belt conveyor is between 6d. and 9d. 
The main advantages of this system are: 

(1) Concentrated loading at one point. 

(2) Ripping only taken when conveni- 
ent, and in many cases after the weight 
has settled. 

(3) The road need only be driven wide 
enough in the first instance for ventila- 
tion purposes. 

(4) Ample standage for empties c 

(5) The gate belt can be lengthened 
every night, a matter of 4 to 6 ft. in an 
hour. 

(6) Owing to continuity of working, 
the output per man on the face is in- 
creased. 

This method of using conveyors pre- 
sents “several distinct advantages, as 
they dispense with a certain number of 
branch roads and with certain subsidiary 
hand, horse, or mechanical haulage sys- 
tems. When these new face and road 
conveying methods are in operation with 
steel-arched roads and _steel-propped 
working faces, it is plain that there fol- 
lows concentration of the men and the 
getting of output from smaller areas 
with fewer roads which stand up better, 
all resulting in less dead work, easier 
maintenance, and better supervision.” 
(Report of Divisional Inspector of 
Mines for Scotland, 1927.) 

One of the drawbacks to the use of the 
conveyors is the cost of fitting them. 
An attempt is being made to overcome 
this by mounting the carriers for a belt 
conveyor on a pair of parallel steel wire 
ropes provided with adequate means of 
producing the necessary tension. When 
the conveyor is requi to be moved fer- 
ward, the tension is slackened off, the 
wire ropes and the belt are wound up 
onto a drum; the drum is then moved 
forward, the belt and ropes unwound, the 
necessary tension is obtained, and the 
conveyor is ready for use again. 

The following figures show the saving 
effected by the use of a conveyor: 

A 10 hp. electric shaker conveyor 100 
yds. was installed in a seam 22 in. thick. 
The coal is undercut by a chain machine 
to a depth of 4 ft. 6 in. The gradient 
is 3 in. to the yard in favor of the load. 


Cost Before Installed Conveyor 


(wages only) 

Breaking and filling..... ... 2/9d. a ton 
Coal 7d. a ton 
10d. a ton 

5/2d. a ton 

Cost After Installing Conveyor 

Pilling wiktid 1/—a ton 
Fitting conveyor............ 5d. a ton 
Ripple 10d. a ton 


{ 

7 . 3/6d. a ton : 
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In addition the percentage of round 
coal increased by 5 percent. 


MopERN LAYOUTS 


The present tendency in this country 
is to work conveyors on the letter “T 
system; i. e., two face conveyors deliver- 
ing onto a gate conveyor; in some in- 
stances two shaker conveyors are ar- 
ranged similar to the letter ne (the 
angle between the arms of the Y” being 
between 150° and 180°), delivering onto 
a center gate belt conveyor running in 
favor of the load. The reason for hav- 
ing the faces in the shape of the letter 
“Y” is to give a little dip in gradient in 
favor of the load: 

In an inclined seam the usual practice 
is to have a shaker conveyor to deliver 
downhill on the rise side and a belt 
conveyor to deliver uphill onto a central 
gate conveyor. 

Another method is to open upon the 
letter “L” system. In other words, a 
face is opened up 200 yds. long, usually 
with a gradient of 1 in 4 to 1 in 8 in 
favor of the load. The upper 100 yds. 
is fitted up with a driving gear and 
100 yds. of small section troughing. The 
lower 100 yds. is fitted up with another 
driving gear and another 100 yds. of 
troughing of larger capacity, so that the 
coal on the whole of the 200 face is con- 
veyed by means of two shaker conveyors 
onto a gate belt conveyor at the bottom 
of the dip. 

The disadvantage of this system is that 
when fall of roof occurs near the de- 
livery end, the whole of the output from 
the 200 yds. is lost, whereas the ad- 
vantage of the “T” system is that, should 
a fall take place on one side, the fillers 
can often be transferred to the unfallen 
side. 

I think it is advisable to give a few 
more details of these two systems, 
namely, the “T” and the “L,” as they 
are the latest development of face 
mechanization in this country. 

In all cases the coal is undercut to a 
depth of 3 ft. to 5 ft. 6 in, depend- 
ing on the thickness and nature of the 
seam. A definite cycle of operation 1s 
strictly adhered to, as this is essential to 
successful operation. The cycle may be 
24 or 48 hours. 

As an example I will take a 24-hour 
evcle. The coal is filled away on the 
dav shift, the conveyor is moved forward 
and the coal undercut on the afternoon 
shift, and the ripping and timber draw- 
ing carried out on the night shift. es 

A typical installation of the letter “T 
system is as under: 

(1) The seam is from 2 ft. 6 in. to 
3 ft.. and is practically free from dirt 
bands. The dip of the seam varies from 
1 in 3 to 1 in 6. The main road or 
mothergate is on the strike of the seam 
and a 90-yd. face conveyor 1s arranged 
on either side, each face conveyor de- 
livering onto the gate conveyor in the 
mothergate. 

The face is undercut 3 ft. by a disc 
machine on the night shift, the filling off 
onto the conveyors is done on the morn- 
ing shift, and the flitting of the conveyor 
and the necessary stonework is done dur- 
ing the afternoon. 

Two 20-in. belt conveyors, slightly 
staggered, one leading the other by 3 ft. 
6 in., are used on the face, 

A small amount of ripping is done in 
the mothergate to accommodate the gate 


conveyor, which is a belt 26 in. wide and 
is lengthened as required to 250 yds. The 
outer 15 yds. is raised so that the tubs 
can pass underneath the end. The aver- 
age daily output from this unit is 180 
tons per filling shift. 

The following is a typical example ot 
the letter “L” system: The seam is 4 ft 
3 in, to 4 ft. 9 in. thick and practically 
free from dirt bands. The inclination 
of the seam is 1 in 4. The mothergate 
is driven nearly parallel to the strike of 
the seam and two 100-yd. electrically 
driven shaker conveyors operate on the 
rise side of the main gate. The upper 
trough has a filling section of 80 sq. in. 
and the lower 103 sq. in. The coal is 
undercut to a depth of 5 ft. 6 in. by a 
chain machine. The lower shaker con- 
veyor delivers onto a 26-in. extending 
belt conveyor, which delivers the coal 
into mine cars. 

This system of three conveyors de- 
livers 300 tons per shift onto a loading 
point on a haulage road. 

A further development of the multiple 
conveying system is being tried at the 
present time, and is giving entire satis- 
faction. 

The method can be divided into three 
parts: 

(a) A series of single or double face 
conveyors not exceeding 100 yds. in 
length each. 

(b) Each of these series delivers onto 

extending belt gate conveyors running at 
right angles back from the face. The 
length of these gate conveyors may run 
up to 400 yds. 
**(c) The extending gate conveyors de- 
liver on a main trunk conveyor running 
parallel to the face. This conveyor de- 
livers its cargo into cars on the main 
haulage road. The trunk conveyor 
roads are advanced from time to time, 
depending upon the time it is possible 
to maintain the gate conveyors road of 
sufficient size to allow the conveyor to 
work without the necessity of further 
ripping. 

This system provides for complete 
mechanization in the coal face, as all 
undercutting and haulage is done by 
mechanical means. In nearly all coal- 
cutting and conveying systems the faces 
advance on “end”; that is, parallel to 
the main cleat or breaks in the coal. 

In some mines, to obviate the use of 
explosives after undercutting, pneumatic 
picks are used to open out to the depth 
of the undercut, then the filler works in 
a bord or face direction along the face, 
thus taking advantage of the vertical 
cleavage planes or cleat. 


OTHER METHODS OF WORKING 


In some mines where the roof condi- 
tions are bad, the seam is being opened 
out into pillars first, and then the pillars 
removed by longwall. The longwall sys- 
tem used is the retreating method as 
the severed coal is removed by way of 
the roads in the pillar area. 

The pillars are formed by arc-wall 
machines. 

The most novel method attempted dur- 
ing the last year has been the adaption 
of the pneumatic system of conveying to 
mining uses. This system is being tried 
in the County of Durham in seams under 
24 in. thick. So far no details are avail- 
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able, but it is said to be developing sat- 
isfactorily. It is being tried in seams 
which are used for coking purposes and 
where large pieces of coal are not 
essential. 

HAULAGE 


Human and animal haulage is still 
common in British mines, but during the 
last two or three years distinct efforts 
have been made to eliminate these sys- 
tems. They are not suitable for highly 
concentrated mining conditions. 


The case of gate-end conveyors has al- 
ready been discussed. When gate-end 
conveyors are not used, small mechanical 
haulage plants, usually of the main and 
tail type, are being installed. Where 
small cars are in use and there is no 
chance of larger ones being substituted, 
animal haulage will continue. Neverthe- 
less, there is a tendency, slow at present, 
to substitute larger capacity trams with 
ball or roller bearings, and when this 
practice becomes common mechanical 
haulage in some form or other will be 
carried right up to the face. 


LIGHT 


Another small detail is the extended 
trial being given to pneumatic magneto 
electric lamps. These lamps, which give 
from 20 to 100 ep., according to size, 
contain a small air-driven turbine which 
rotates an armature between permanent 
magnets. Sufficient current is produced 
to light a gas-filled bulb. The lamps are 
safe under all conditions and make both 
for safety and economy on the working 
face and conveyor roads, where good 
lighting is half the battle. 


CONCLUSION 


I am afraid this account is somewhat 
disjointed, as only two real alternatives 
were available for me: to (1) write a 
short précis of the recent progress in 
mechanization in Britain; (2) write a 
long, detailed article which would be too 
tedious for its purpose. 


I have, therefore, chosen a “via media” 
and may have fallen between two stools 
and failed to accomplish my task to the 
editor’s satisfaction. 


If this is so, then all I can do is to 
ask any of my readers to write to me, 
giving details of what information they 
desire to have, and I shall endeavor to 
satisfy them. 


as high as 95 per- 
LOADING cent. In the field of 
MACHINES and haulage, mines 
CONVEYORS equipped with one 
(From page 473) or more electric 
locomotives now 
supply 85 percent of the output, and 33 
percent is produced by mines in which 
even the gathering is done electrically 
and no animals whatever are employed. 
In the field of preparation the great 
majority of the mines have now installed 
screens, and of these 70 percent are 
equipped with shaker screens. Mechani- 
cal methods of coal cleaning have ap- 
peared which supplement mechanical 
loading underground. The art of wet 
washing is undergoing a revival, and by 
the end of 1927, 26 pneumatic cleaning 
plants were in operation at mines, pro- 
ducing 6,400,000 tons a year. 


& 
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Present Development 


of Mechanical Mining 


By R. H. TOUWAIDE * 


EFORE the World War the eco- 
B nomic position of both France and 

Belgium was such that it seemed 
unnecessary to modify the old methods 
used for the past 20 years, during which 
the only progress made was that of the 
use of electricity in the undergrouna 
workings. 

The low wages current were a gen- 
eral rule amongst coal mine owners and, 
both countries having at that time very 
low-cost living conditions, they succeeded 
in maintain their salable production 
without great competition. Moreover 
Belgium produced just its own require- 
ments of coal, export of certain kinds of 
coal being compensated by imports of 
coking coals of the same tonnage. She 
thus remained outside the struggle for 
overseas markets. France produced only 
40 percent of her needs and the geo- 
graphical position of her greatest coal 
fields was such that imports could not 
interfere with coal prices in the indus- 
trial regions of the north. 

The war unfortunately completely 
modified the position of both countries in 
the world coal market. France had most 
of her northern mines destroyed by the 
enemy, and Belgium had to restart her 
metallurgical industry, which had been 
running at a very low rate or stopped 
altogether for more than four years. The 
fall of value of French and Belgian 
coinage made it necessary to raise wages, 
while coal prices could not be increased 
in such proportions. On the other hand, 
the British and German coal fields, which 
had been working steadily during the 
war, produced more than during the 
prewar period, and made a serious ef- 
fort to conquer the French and Belgian 
market. Prices fell very low and this 
struggle led to the troubles which are 
well known. 


It thus became an imperious necessity 
for the French and Belgian coal owners 
to make rapid and serious efforts to pro- 
duce more coal at lower prices, while 
wages were still rising. France was re- 


* Consulting Mining Engineer, A. I. Ig., A. I. 
M. E., Ressaix, Belgium. 


in BELGIAN and FRENCH COAL FIELDS 


Undereutting and conveying have made 
good progress—Specially designed equip- 
ment used in pitching seams—Compressed 
air and rope haulage still popular—Rails 
too light for storage battery locomotives— 


derful energy and ranidity and Belgium 
building her destroyed mines with won- 
was developing the newly discovered 
Campine coal field. It is especially in 
the reopened French mines and in the 
new Belgian coal field that serious efforts 
have been made towards mechanization. 

The room and pillar method of min- 
ing is unknown in these coal fields, and 
in most of the mines the longwall method 
is used. This has proved to be the best 
method, permitting to a certain extent 
the use of machinery in European coal 
mines. It must not be forgotten that 
these coal fields have been worked for 
more than one hundred years, and that 
the seams now worked are very thin. 
The average thickness of the seams now 
in operation is less than 3 feet, and in 
such conditions the use of machinery 
becomes very difficult. It has, however, 
been introduced with increasing success 
except in the Southern coal fields of 
Belgium where seams are thin and 
steeply inclined; these mines worked 
from the beginning of the XIXth cen- 
tury are now very deep and gaseous. 
All these circumstances make it prac- 
tically impossible to use any machines 
at all. We shall thus omit reference 
to these coal fields. 

The first progress made towards 
mechanization was the use of undercut 
ting machines. These are now used with 
great success in most of the mines and 
under all conditions. We had ourselves 
the pleasure of making tests with a 
Sullivan coal cutting machine in a seam 
of 1 ft. 3 in. thick and of 36° pitch. 
In the mine where these tests were 
made there are now more than 20 ma- 
chines working. Some special condi- 
tions are, however, required for the coal 
cutting machines used in Europe. First 
of all they must be very flat so as to 
be available in thin seams. Secondly, 
they must have a very strong hauling 
machinery so as to avoid accidents in 
the steep inclined beds in which they 
should work. The most favorable length 
of face has been found to be about 300 
feet. It varies, of course, with the se- 
verity of the cutting and it must_ be 


Thin and metamorphosed veins handicap 
mechanization 


such as to be easily cut in an eight 
hour shift. 


A second advance toward complete 
mechanization was the use of face con- 
veyors. They were used years ago on 
short faces and were hand worked. Most 
of them are now operated by compressed 
air. The most popular type is the shak- 
ing conveyor of the Eickoff system, or 
similar construction. Belt conveyors 
either of cotton or rubber are in use 
on the long faces of the North Belgian 
coal field. 


The third and most important step 
made in late years was the introduction 
of the mechanical haulage. This it is 
true is progressing slowly. Horses are 
still used in many mines. Trolley loco- 
motives are. not. allowed under existing 
regulations because of the danger of 
gas and dust. Compressed air locomo- 
tives are struggling against electrical 
rope haulage for which convenient flame- 
proof apparatus has been created, and 
proved to be quite safe under the worst 
conditions. Storage battery locomotives 
have not yet been used owing to their 
great weight, rails being of a light type 
in European mines. 

Alone amongst the advances noted in 
the United States, the use of shovelling 
machines has not, up to the present, 
been introduced in European mines. It 
seems to us that the small size of our 
haulways remains the greatest obstacle 
to their use. 

We can say that coal cutting,- face 
conveying and mechanical hauling have 
been in constant progress during the 
past years; mechanization is making 
way in all:the mines, but ‘slowly, owing 
to the inherent difficulties encountered 
in mines exploiting thim coal beds, upset 
by metamorphism. of ay kinds, and nu- 
merous faults. 


Statistics are not as wet available but 
we hope to able “to give complete 
information on this subject for your 
next annual session, and we are sure 
we shall then ‘be able fo give you fec- 
ords of the during. the 
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Recent Developments 


By H. D. KYNor * 


veloped in the mining of anthracite 

coal during the past decade which 
would be of interest to discuss, but owing 
to the limited time allotted, I will confine 
myself to the development in mechanical 
mining and loading. 

In the anthracite region a large per- 
centage of the reserve or undeveloped 
coal is in thin veins—that is, veins of 
4 ft. or less in thickness—the hand min- 
ing of which has proved costly because 
of the expense involved in taking top or 
bottom rock for working height and mine- 
car clearance in each working place. The 
anthracite mining companies have had to 
meet the increase in mining costs more 
and more as the depletion of the thicker 
seams began to increase. 

In turning to the various forms of 

mechanical mining and loading was but 
a natural development to provide a suit- 
able working method to successfully mine 
the thin veins more economically, and 
help meet the rising cost of production. 
It was soon realized, particularly in the 
northern anthracite field where the veins 
lay comparatively flat or even inclined 
to the extent of from 20 to 25 degrees, 
that a good opportunity presented itself 
for the development of mechanical min- 
ing. In veins where the pitch exceeded 
25 degrees, it is possible to eliminate the 
costly practice of cutting top and bottom 
rock, as the coal will run readily on sheet 
iron from the working face to the point 
of loading into the mine car on the gang- 
way. 
In line with the mechanization of min- 
ing methods, the first mechanical appli- 
ance for mjning was introduced into the 
anthracite field in 1910, when a Sullivan 
coal-cutting machine was installed in the 
Butler mine of the Hillside Coal and Iron 
Company. The first jackhammer was in- 
stalled at the Wadesville Colliery of the 
Philadelphia and Reading Coal and Iron 
Company in 1912 by the Ingersoll-Rand 
Company. The first loading conveyor 
was installed in the Dodge mine of the 
Glen-Alden Coal Company in 1912. The 
first mechanical scraper unit was intro- 
duced into the Seneca mine of the Lehigh 
Valley Coal Company in 1914. 

In the early mechanical mining opera- 
tions, the practice consisted in under- 
cutting the coal with a coal-cutting ma- 
chine and loading the coal by hand in the 
mine car. Later was introduced the me- 
chanical scraper for the loading of the 
coal into the mine car. It soon became 
apparent that the field for minine by the 
coal-cutting machine was limited because 


IN in methods have been de- 
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in Anthracite Mining 


Depletion of thick veins has added to costs 
of recovery — Mechanized mining first 
applied to anthracite in 1910—Scraper and 
conveyor loading discussed — Advantages 
of shaking chutes enumerated — Twenty- 
inch vein now being mined. 


of the variable vein conditions which in- 
terfered with the efficiency of the coal- 
cutting machines, with too frequent re- 
newals of cutting picks, etc. 

With the steady increase in the use of 
mechanical devices in coal mining, there 
has developed an increasing interest in 
this phase of mining. In the anthracite 
field it has narrowed down more to a 
deeper interest in the problem in the me- 
chanical handling of coal between the 
working face and mine car rather than 
in the undercutting of the vein. In re- 
cent years more attention is being paid 
to blowing off the solid, commonly called 
“jackhammer mining,” and loading by 
mechanical means, except in some long- 
wall operations, where the coal-cutting 
machine is proving an important factor. 

In the development of mechanical load- 
ing of coal, the two methods which have 
met with success are: 


First—Scraper loading. 
Second—Conveyor loading. 


The scraper method of loading consists 
in scraping the coal after being mined, 
direct from the face into the mine car. 
The equipment used in this system of 
loading consists of a scraper similar in 
shape to the old-fashioned snowplow, ex- 
cept that it does the work with the wide 
end foremost. The scraper is built up of 
steel plates, the bottom side plates being 
inverted inward so as to scoop the coal. 
The sides are reinforced and braced with 
a piece of channel iron. Three different 
sizes are used according to meet local 
conditions. 

The scraper is operated by a hoist, of 
which there are two types, four-drum 
portable and two drum stationary. The 
four-drum hoist is mounted on a self- 
propelled truck. Two of the drums are 
used to haul the scraper backward and 
forward, one drum carrying the main 
rope and the other drum the tail rope, 
the two remaining drums being used to 
pull empty and loaded cars in place. 
This type of hoist is not now being gen- 
erally used in mechanical loading, as it 
requires a separate track for its move- 
ment from one chamber to another and to 
take care of its car supply. This resulted 
in the driving of extra-wide gangways, 
which increased the cost in developing 
areas for mechanical loading, with the 
natural result that this type of hoist gave 
way to the more compact two-drum sta- 
tionary hoist. 

The two-drum hoist is set in a cross- 
cut between the gangway and airway for 
safety, and from this point its range of 
action is sufficient to handle the scraper 
in at least five chambers. In operation, 
with the scraper at the car, at. which 


point a suitable apron discharge chute is 
installed to guide the discharge of coal 
from the scraper into the mine car, the 
starting of the tail-rope drum pulls the 
scraper to the face of the chamber. 
When the scraper reaches the desired 
point at the face, the scraper is stopped 
by signal to the engineer and guided by 
hand or pulley arrangement into the 
loose coal, when the main-rope drum is 
started and the scraper filling itself with 
coal starts its way back to the mine car. 
The line of travel of the scraper from the 
face to the mine car is controlled by 
installing a line of props, and thus form- 
ing a runway by nailing planking be- 
tween the props. The tail rope is run 
up the chamber to the face on the side 
opposite the runway. By a system of 
pulley arrangements, using both open 
and closed snatch block, freedom of action 
is maintained by the scraper and its 
travel across the chamber face at various 
angles to completely load out all loose 
coal can be controlled. Snatch-block pul- 
leys carrying the tail rope are generally 
fastened to the rib or props, while those 
in use at the face are fastened to jacks 
which are firmly anchored in the top and 
bottom rock. 

Conveyor loading consists of shovelling 
coal by hand into a conveyor which con- 
veys it to the mine car. Such type of 
equipment are constructed as low as pos- 
sible to be available for use in low veins. 
There are three types of these machines: 


First—Chain conveyor. 
Second—Belt conveyor. 
Third—Shaking chute. 


The chain conveyor is more commonly 
used in the anthracite field than any 
other type. Its form is that of a chain 
and trough conveyor, the chain being 
made up of links from 9 to 12 in. wide, 
which move in a steel plate trough with 
flaring sides. The return of the chain is 
made over an angle steel track, located 
under the trough. The conveyor trough 
is made in sections from 12 to 16 ft. long, 
supported on steel legs or stands, and the 
conveyor is operated by an electric motor 
placed near the conveyor discharge. The 
speed of travel ranges from 90 to 125 ft. 
per minute. The conveyor in its entirety 
is quite mobile, and can easily be shifted 
closer to the working face at any time. 

The belt conveyor is similar in opera- 
tion to the chain conveyor, the difference 
being that instead of a chain, a moving 
belt carries the material from the face 
to the mine car. 

The essential operating features of the 
shaking chute is that one motion of the 
motor pulls the trough up the pitch for a 
few inches (Continued on page 483) 


Recent Developments in Mining Methods 


By D. A. STOUT 


HE coal-mining industry of the 
T United States is now passing 

through a nationwide evolution 
from hand to machine methods, the 
major motivating factor being to lower 
costs by approaching the efficient pro- 
duction standards of other industries to 
make the mining and marketing of coal 
more profitable. . 

The American Mining Congress, with 
its five-year plan and survey of the de- 
velopments and possibilities in coal-mine 
mechanization, has taken an important 
forward step in furthering this program 
for efficiency and economical develop- 
ment and profitable production in the 
coal industry. 

The Rocky Mountain States, consisting 
of Wyoming, Utah, Montana, New Mex- 
ico, and Colorado, comprise a group of 
states having extensive coal areas, and 
serve a large western territory, both 
east and west of the Rocky Mountains. 
The coals mined in these states vary 
from lignite to high-grade coking and 
anthracite fuel. With one or two excep- 
tions, the veins are developed by means 
of drifts, slopes, and shafts. The op- 
erators of this section early recognized 
the need for improvement in mining 
methods and gave consideration to a 
progressive mechanization program for 
producing coal more efficiently and 
profitably. Wyoming in particular has 
pioneered in this region, and has realized 
the highest percentage of progress of 
all of the other coal-mining states, hav- 
ing reached the point nearest to the com- 
plete adaption of machine loading. Utah 
ranks second in the district, Montana 
third, with Colorado and New Mexico 
following. 

The methods of mining used are prin- 
cipally room and pillar and modifications 
of this system, together with long face, 
both block and semilongwall advancing 
and semilongwall retreating. 


Physical conditions have retarded, to 
a large extent, development at some 
mines. These conditions have presented 
a somewhat difficult problem, and many 
operators have been reluctant to spend 
large sums injudiciously when also con- 
sidering timber regulations, roof control, 
ventilation. and permissible equipment. 
These conditions, coupled with the cost 
of such installations and the inability to 
obtain maximum production from ma- 
chines in present methods, have delayed 
the installation of mechanical units in 


in COLORADO, WYOMING, NEW MEXICO, 


several of the states, particularly Colo- 
rado and New Mexico. 


An exhaustive study and analysis is ° 


being conducted by the majority of 
larger producing companies, and a num- 
ber of the small operators, with a view 
to definitely determining the further ap- 
plication of mechanization to their in- 
dividual operations. Each mine is a 
problem within itself and must be 
treated as such, but fundamentally the 
underlying development principals are 
similar, the degree of success depending, 
in a large measure, upon the physical 
conditions to be met within those opera- 
tions. The investigations carried on em- 
brace all of the factors so necessary in 
the complete application of mechaniza- 
tion, such as character and quality of 
coal to be mined, roof control, transpor- 
tation, ventilation, the type of equip- 
ment best adapted to the particular op- 
eration, as well as the effective benefica- 
tion of the product for market. Upon 
these major factors depends the success 
of the change from hand to machine min- 
ing methods. Beneficiation of the prod- 
uct can be obtained by a systematic plan 
effecting the loading of clean coal under- 
ground; by the cutting of bands with 
machines, or by careful hand picking 
where hand shoveling methods are used, 
or by selective mining where sufficient 
information in advance of mining op- 
erations is known to plan and lay out 
the work so as to mine selectively and 
by surface cleaning plants of either wet 
or dry processes. 

In years past our efforts have been 
principally to mechanize at points other 
than the working face. In other words, 
from the main partings to the railroad 
car; but no great effort was made to 
mechanize at the face nor to change the 
methods of mining so as to concentrate 
the work. 

The older or room and pillar method 
of mining, so widely used, scattered men 
over larger areas and thus made super- 
vision a tremendous task and increased 
mining cost. Too little attention has 
been given to concentration, but with the 
advent of mechanical loading, during the 
past five years, the advantages of such 
a program are seen and the benefit of 
such a system is now largely an accepted 
fact. and a matter of adopting a definite 
program and following it religiously, 
with such practical changes from time 
to time as may increase efficiency. 

It has been conclusively demonstrated 


| Outline of progress of mechanization in _ 
Rocky Mountain States—Wyoming has | 
greatest production with Utah and Montana 
next — Considerable experimentation in 
Colorado and New Mexico—Workmen be- 
coming accustomed to machine methods and 
greater progress expected in future 


UTAH and MONTANA 


in the Rocky Mountain region that the 
average tonnage for employes can be 
doubled, as compared to the ordinary 
hand methods, and under increasingly 
better working conditions increased pro- 
duction per working place, better group- 
ing of employes for better supervision, 
effective transportation, drainage, and 
ventilation. 

The operator who is alert to this move 
will strive to attain this more effective 
method of underground extraction. Suc- 
cess will depend largely upon experience 
and determination to put such a program 
over. Due consideration, however, is 
given to judicious expenditures for such 
a development program and the extent 
to which the operator can go, depending 
in some measure upon underground min- 
ing conditions, the character and quality 
of the coal, preparation and marketing 
of the product. 

All coal seams carry some impurities, 
the extent of which vary widely with the 
localities. This is particularly true in 
the Rocky Mountain region. The great- 
est success in mechanical loading in this 
section has been accomplished in those 
mines having the best physical condi- 
tions, as well as comparatively clean 
seams of coal. The greatest difficulty 
arises with operators who are confronted 
with a cleaning problem together with 
bad physical conditions, preventing good 
roof control, and gasey and dusty con- 
ditions requiring the use of permissible 
equipment and a most effective venti- 
lating system. 

More impurities are loaded out with 
mechanical type loaders, and therefore 
more effective methods of cleaning must 
be used at surface plants to guarantee 
the consumer a clean product at reason- 
able prices. The sales department must, 
therefore, be given assurance that they 
can depend upon a uniformly mined and 
well-prepared product of quality. 

lective mining, therefore, is just as 
important in coal as the mining of other 
raw materials, and requires an intelli- 
gent understanding on the part of pro- 
duction men in this respect. Full reali- 
zation of the many problems is impor- 
tant, and a close coordination of effort 
on the part of all concerned is necessary. 

In going from hand to machine load- 
ing methods, it has been necessary first 
to sell the idea to local management. If 
this can not be accomplished, the whole 
scheme becomes a failure. Therefore, it 
behooves the operator to not only inter- 
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est his employe in the plan but to sell 
it to him. It is difficult to break down 
prejudices against newer methods among 
those who are not awake to the newer 
possibilities and who are afraid that 
such deviation from old practices may 
spell failure. Any change in policy 
should be sound and practical and due 
consideration given to conditions, always 
keeping in mind safety and efficiency, 
for a profitable operation. 

Through mechanization it is apparent 
that a better product is mined and at a 
lower cost, and by this method of con- 
centration increases the productive ca- 
pacity of a fewer number of mines; 
better wages by reason of better work- 
ing conditions and working time; a bet- 
ter product by reason of better selective 
mining through concentration of the 
workings; and an improved product by 
reason of more effective cleaning plants. 

The following paragraphs give a brief 
resume of the progress in mechanization 
in each of. the five Rocky Mountain 
States, as compiled from information 


gathered throughout the several dis- 
tricts: 
WYOMING 
In 1927 Wyoming loaded 2,013,449 


tons mechanically, or 29.8 percent of the 
state production. In 1928, 19 mines 
loaded 2,811,588 tons, or 42.9 percent, 
an increase of 13.1 percent. The num- 
ber of coal-loading devices increased 
from 88 in 1927 to 104 in 1928. Nine- 
teen mines have mechanical installations, 
producing about 11,250 tons per day, and 
the future for mechanization in Wyo- 
ming is one of extreme optimism as ex- 
pressed by a number of the larger 
operators. 

The trend in the southwestern Wyo- 
ming fields is to use a larger number 
of the shaking conveyor units with duck- 
bills. There are now 60 of these in use 
in railroad and commercial mines, with 
nine more to be installed at an early 
date. In the northern section shovels 
are largely used. Over a million tons 
was loaded last year by shaking con- 
veyors equipped with duckbills in the 
commercial and railroad mines of south- 
ern Wyoming. This machine is appli- 
cable to the production of coal from 
entries, crosscuts, room necks, rooms 
and straight-face work under all condi- 
tions of flat and pitching coal, including 
the withdrawal of pillars. The men em- 
ployed at the face have become so ac- 
customed to the lighter and more skillful 
method of producing coal that it is ques- 
tionable if they will wish to return to 
the old hand-shoveling methuds. Many 
devices and time-saving auxiliaries have 
been developed in connection with me- 
chanical loading, and the new concentra- 
tion of productive territory is a most 
striking thing and has resulted in unex- 
pected economies. 

The success which has been attained 
with mechanical units assures, of course, 
their increased use by not only these 
same companies but by competitive com- 
panies as well, and consequently Wyo- 
ming seems to have its way clearly 
marked ahead with mechanization as a 
means to more efficient and economical 
coal production. The almost complete 
mechanization of the state is not far off. 


UTAH 


While mechanical loading has not as 
yet reached the proportion in Utah that 
it has in Wyoming, it is moving rapidly 
forward and operators there are very 
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optimistic. There are now regularly in 
use 25 mechanical loaders and 5 scrapers 
and conveyors. 

During the year 1928 there were six 
companies in Utah loading a consider- 
able proportion of their output mechani- 
cally. Four of these companies loaded 
in excess of 135,000 tons by mechanical 
means and one of them in excess of 
200,000 tons. A close estimate of the 
tonnage loaded mechanically in Utah in 
1928, based on actual figures of five of 
the six companies, is 825,000 tons, or 17 
percent of the state’s production, as 
compared to 500,000 tons, or 10 vercent 
of the state’s output in 1927. 

It appears that the problems of 
mechanized mining are being worked 
out successfully at many of the Utah 
operations. Most of the companies now 
loading mechanically are planning to ex- 
tend their mechanized operations during 
1929, and several companies which have 
not yet loaded appreciable tonnages me- 
chanically are contemplating installa- 
tions. Room and pillar methods are 


. largely used, with modifications. 


MONTANA 


Loading machines were first installed 
in Montana mines in 1927, and while 
considerable success has been attained, 
mechanical loading has not as yet been 
generally accepted. Three mines are 
now loading mechanically about 1,765 
tons per day, or 400,000 tons per year, 
representing about 14 percent of the 
output of the state. 


This tonnage is expected to increase 
during 1929, with the installation of ad- 
ditional units in mines already using 
mechanical means of loading coal, and 
other operating companies in the field 
are now preparing for mechanization. 


New Mexico 


Mechanical loading in New Mexico 
has not as yet been adopted on a large 
scale. Considerable experimentation is 
being done, however, in an effort to work 
out a loading device which may be sat- 
isfactorily adjusted to the conditions of 
mining found in this state. 


During the year 1928, 70,936 tons were 
mined mechanically. One of the larger 
companies has seven installations, six 
being of the scraper type and one a 
shaker conveyor with duckbill attach- 
ment. During 1928 the scrapers were 
operated on a contract basis by this op- 
erator with very satisfactory results, 
and an improved system of timbering 
has also been adopted in the scraper op- 
erations to reduce the accident hazard, 
which has thus far worked out satis- 
factorily. One other operation is a con+ 
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discouraged with results of experimental 
work done so far. Long-face methods 
are used. While physical conditions will 
tend to slow up the progress of mecha- 
nization, most of the operators are alert 
to the increasing importance of mechani- 
cal-loading devices in the production of 
coal and are devoting a great deal of 
thought and effort to experimentation 
work, with a view to future installations 
where they can be justified. 


COLORADO 


Colorado’s interest in mechanization 
is evidenced by an increase during 1928 
of a large number of units. Many 
mines have conditions similar to those 
in New Mexico, making the problem of 
roof control one to be_ successfully 
worked out. Timber regulations limit 
the type of machines to be used and elec- 
trical installations have been limited, in 
some sections, due to conditions and 
regulations. Further modification in 
mining methods must occur if complete 
success is attained. 


Room and pillar methods are almost 
exclusively used. A great deal is being 
done to develop less expensive machines 
with a high productive capacity to meet 
these conditions. In 1928, 77,745 tons 
were mined, an increase of 30 percent 
over 1927. With a larger number of 
units, a marked increase should result 
in 1929. 


There is every indication that at many 
operations in (Continued on page 485) 


ROCKY MOUNTAIN STATES 


Tonnage mined mechanically, as compared to tota) 
state production 


Total Tonnage 
state mined 
State tonnage mechanically 
Wyoming, 1927......... 6,738,561 2,013,449 
See 6,553,174 2,811,588 
Utah, 500,000 
825,000 
Montana, Started 
400,000 
Colorado, 59,700 
77,746 
New Mex., 1927......... 2,950,000 60,363 
2,186,000 70,936 
DAILY PRODUCTIVE CAPACITY 
1928 1929 
as wa 11,250 12,000 
1,305 1,500 
Total 5 states (167 units).. 18,020 19,950 


On basis 250 days........... 4,505,000 4,987,500 


MECHANIZATION OF MINES, ROCKY 
MOUNTAIN STATES 


Mines -—Percent of mechanization—, 
mecha- 25o0r 25 50 75 


: State nized under to49 to74 to85 100 
veyor of drag-line type, which has oper- 
ated over a period of 13 years in a 3-ft. 2 7 
seam, on a 250-ft. face. 1 
The principal difficulty in introducing Colorado ..... 10 7 2 1 
mechanization in New Mexico mines New Mexico.. 4 4 
seems to be roof control, and several of 
Total. ... 6 6 2 9 
the operators have been more or less 
ROCKY MOUNTAIN STATES, MECHANICAL LOADING DEVICES 
Wyoming Utah Montana Colorado New Mexico Total 
Shaking conveyor with duckbill.. 562 4 1 57 
WRT ccc 5 10 15 
5 5 7 17 
Shovel (mech. loader)........... 28 25 5 41 
Loading machine.............+++8 3 8 15 
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Development of Mining Methods 


By DAvip INGLE* 


EVELOPMENT means evolution, 

change, transition. Most of us 

here will agree that the mining of 
coal is undergoing a period of transition. 
A swift change from old methods to new 
ones, from the individual miner with his 
pick and shovel and his hand drill, to a 
new order of things where the men work 
in crews or units. 

These unit crews consist of certain 
men whose duty it is to lay up the track, 
others who follow immediately with a 
machine to undercut the coal and shoot 
it down, then others who follow with a 
loading machine, or perhaps a pit-car 
loader, and load out the coal. 

One job follows the other in a regular 
sequence of operations, very much as in 
a well-coordinated factory. The failure 
of any one of these jobs means a delay 
all along the line. Complete coordina- 
tion, each man performing his part of 
the cycle, results in a well-functioning, 
profitable organization. 

I don’t feel elderly, despite my pro- 
tective coloring, but I can remember 
when the mining of coal meant just that, 
mining; undermining, if you please. It 
was done with a pick wielded expertly, 
very frequently by the worker lying on 
his side. Lying, because in order to 
undermine the coal so it would come down 
properly the miner had to reach far 
under the coal with his pick. 

As a lad I remember watching some 
of our good old Scotchmen wield a pick, 
and talk to me the while. They could 
handle that pick and talk synchronously, 
despite the tradition of Scotch reticience, 
and they did. Maybe they thus favored 
me with the conversation, because I was 
the son of the “old man.” That was in 
the eighties. 

There succeeded this era of mining 
with a pick, a period of shooting off the 
solid, which meant letting the powder do 
the work. It was this solid shooting, with 
its excessive production of practically 


* Evansville, Ind. 


in ILLINOIS, INDIANA 


and WESTERN KENTUCKY 


Coal mining undergoing a period of tran- 
sition—Work becoming coordinated into a 
regular sequence of operation—Mines are 
rapidly becoming mechanized—Mechanical 
loading requires amplified surface prepara- 
tion—Concentration of workings and oper- 
ating economies underground have reduced 
mining costs. 


valueless screenings that led to the in- 
troduction of undercutting machines. 
First air punching machines, then chain 
breast machines, still later continuous 
cutters, shortwall machines, and now we 
have the big, heavy, intricate machine 
that undercuts, top cuts, shears, cuts in 
almost any desired position. 

All of this advance in cutting equip- 
ment has been brought about primarily 
to produce more coarse coal and less fine 
coal, and to do it with a minimum use of 
explosives. 

The old solid shooting, with its re- 
sultant large amount of screenings, 
speedily cut into the earnings of the 
miner, who was paid by the ton for the 
lump coal he produced. The union didn’t 
like this, and started a program to force 
payment on a run-of-mine basis, and 
they secured this method of payment first 
in Illinois. 

At a joint meeting of miners and op- 
erators held in Mobile, the Illinois miners 
had already the run-of-mine basis of 
payment, and the Indiana miners were 
fighting for it, with their operators, of 
course, holding out against it. This 
dispute was one of the stumbling blocks 
in the way of a settlement. I remember, 
after a hard day’s work, walking with 
the other Indiana operators into our 
favorite sea-food joint at Mobile and 
being greeted by our Illinois friends, al- 
ready seated at a long table, with a soul- 
stirring dirge entitled, “Nearer, Mine 
Run, to Thee.” It was prophetic. We 
got mine run. 

Our section of the coal fields is taking 
kindly to these big, competent cutting 
machines, along with the loading ma- 
chines, conveyors, electric drills, and 
other developments in equipment. 

Only a short time since the high wage, 
union-operated mines north of the river 
were at a decided disadvantage in com- 
peting with the lower wage, operator 
owned and operated mines south of the 
river. Then north of the river strip 
operations developed cheaper production, 


and to save themselves deep mines began 
to try mechanical loading. Today 40 
percent of the output of Indiana is from 
strip operations and 10 percent is from 
loading-machine mines. The same pro- 
portions do not yet obtain in Illinois, but 
they are increasing very rapidly. 

It certainly seems that that hand- 
loaded coal is shortly destined to be of 
small proportions, at least in Indiana. 
No possible adjustment of wage scales 
can enable human muscle to compete 
with the machine in moving a bulky com- 
modity like coal. 

The machine loads the coal. It also 
loads everything that happens to get 
mixed with it. Sulphur, roof flakes, ma- 
chine bits, dinner pails. The coal miner 
has traditionally come in for a lot of 
abuse on the allegation that he loaded 
dirty coal. Experience with loading ma- 
chines has showed that he was a much- 
maligned person. Machine-loaded coal 
calls for amplified preparation arrange- 
ments at the tipple. Mechanization is 
expensive. First cost of it is appalling 
to the average hard-up operator. And 
upkeep is just as appalling. Additional 
preparation equipment is expensive. But 
to offset all of this in some degree is 
the compactness of underground operat- 
ing area. We can produce just as much 
coal in one-fourth the developed area. 

Necessity for maintenance of the other 
three-fourths has vanished in so far as 
new operations are concerned. This 
makes at least an offset for the expense 
of upkeep of loading equipment. 

Of course, the primary object of 
mechanization is to reduce labor costs, 
and this point is pretty well proved. 

Very few mines have been as yet 
opened for pure mechanical operation. 
We feel that such developments will show 
decided savings in operation, as com- 
pared with the old converted mines. 

We have much to prove as to mechani- 
zation. But we are optimists. We must 
be to remain in the business of produc- 
ing coal. 
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Recent Developments in Mining Methods 


Mechanized loading has operated suc- 


in SOUTHERN WEST VIRGINIA, 


cessfully and continuously in southern 


fields since 1917—Production not so 


large as in other fields but increasing 

interest now being shown—Wide range 

of mining conditions worked with all 
types of loading equipment 


Some of the first successful mechan- 
ized loading operations in the United 

States were installed in the southern 
states. When loading machines began to 
be manufactured commercially, this sec- 
tion of the country was among the 
earliest to make the attempt to change 
from hand to mechanized loading and a 
few years later there were probably as 
many mechanized loading experiments 
going on in this section as in any other 
coal producing field. A number of these 
installations, unfortunately, failed to 
reach the expectations of the coal oper- 
ators and at the end of a comparatively 
short time many became discouraged and 
discontinued the use of the equipment. 


There were a number of reasons which 
contributed to this situation—probably 
the chief one being the failure of the 
operators to realize that at that time 
mechanized loading was still in the ex- 
perimental stage and that the mere pur- 
chase of loading equipment was not a 
short cut to increased tonnage and de- 
creased mining cost. In a large number 
of cases the operators expected the me- 
chanical equipment to be fitted io any 
physical conditions and quite often failed 
to realize that in the preliminary work 
too many chances were taken in the con- 
trol of roof. These earlier failures have 
done much toward creating the impres- 
sion that mechanized mining has not 
made the progress in the southern field 
which has been reached in other sections 
of the country and while it is true there 
are not as many installations or as large 
a proportion of tonnage loaded mechan- 
ically here as are mined in some of the 
other states, there are a sufficient num- 
ber of practicable and successful opera- 
tions with the different types of equip- 
ment to demonstrate that the mines 
which are mechanized are in general on 
a comparable basis to those in other 
sections of the country. Many of these 
companies have been using loading ma- 
chines for several years and one com- 
pany which can be classed as a pioneer 
mechanical operator in the United States 
first installed loading machines in the 
year 1918 and has operated them con- 
tinuously since that date. Another in- 
stalled chain conveyors in 1917, and latsr 
on, shaker conveyors which have been 
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By D. A. THOMAS * 


operated continuously with great success. 

During the year. 1928 it is estimated 
there were approximately four and one- 
quarter million tons of coal mined with 
mechanical loaders, scrapers and convey- 
ors in the coal fields of southern West 
Virginia, Virginia, eastern Kentucky, 
Tennessee and Alabama. This will 
doubtless be increased very largely dur- 
ing 1929 on account of additional in- 
stallations in this section due to increased 
interest shown in mechanized methods. 
In one section of this territory 14 mines 
operating a total of 32 machines are es- 
timated to have mined two and one-half 
million tons with these machines during 
the year. 

The seams range from 3 ft. to 10 ft. 
in height and in some instances the part- 
ings are as much as 14 in. in thickness. 
The structure of the coals vary from 
hard splint and block to the soft smoke- 
less seam of the Pocahontas field and in 
practically every case it is found that in 
the use of mechanized units the yield 
of domestic sizes show an increase. The 
use of pneumatic tools or paving 
breakers in connection with mechanized 
mining is also being used in some cases 
and this has been very conducive to an 
increased percentage of domestic sizes. 


The mechanized loading methods in 
use in these fields perhaps represent as 
wide range of conditions and methods of 
mining as is found in any one section of 
the country. Mechanical loaders are 
used in several mines for all classes of 
work, in developing entries and air 
courses, driving rooms and recovering 
pillars. In other operations, loading ma- 
chines are used for entry development 
only, while in another mine the machines 
are used for the long face mining. In 
one operation in Alabama the use of con- 
veyors permitted the recovery of 500,000 
tons of coal by mining to the dip on a 
15 percent grade and at a far cheaper 
cost than could have been done with any 
other method. This particular work was 
one of the few successful attempts in 
working long-wall with conveyors to the 
dip. In another operation in Alabama, 
where the coal is only 30 in. thick, con- 
veyors were installed during 1928 and as 
the result of this change from hand 
car loading, the production per day was 
increased approximately 80 percent, and 
with only a slight increase in the num- 
ber of men employed. This mine today 


VIRGINIA, EASTERN KENTUCKY, 
TENNESSEE and ALABAMA 


is producing 1,500 tons. Conveyor min- 
ing is being used satisfactorily in a large 
number of mines in this section in room 
and pillar work, long-wall mine advanc- 
ing, modified long-wall, panel system and 
scraper mining is successfully operated 
on long faces in a modified long-wal) 
system. The use of pit loaders is being 
employed in some mines in this section 
and with considerable success. It is 
noted with interest that manufacturers 
of mechanical units are getting a clearer 
view of what is needed and in the past 
two or three years great strides have 
been made in perfecting units beyond the 
experimental stage and the enlargement 
of this work, in my opinion, is the most 
advanced step taken by the coal industry. 
The wide range in seam and physical 
conditions in the coal fields have made it 
impossible to standardize mechanical 
loading methods but the _ successful 
methods which have been demonstrated 
with different types of machines, with a 
wide difference of conditions and mining 
systems, will doubtless do much toward 
establishing confidence and promoting 
further installations in the future. 


Information in regard to explosion 
hazards found at coal pneumatic clean- 
ing plants, which are also known as coal 
dry cleaning plants, has been recently 
obtained by George S. Rice, Chief Mining 
Engineer, United States Bureau of 
Mines. 

At the request of the Dust Explosion 
Hazards Committee of the National Fire 
Protection Association, which is sponsor 
for codes relating to dust explosions in 
industrial establishments, Mr. Rice drew 
up a tentative draft of regulations for 
prevention of coal-dust explosions in coal 
pneumatic cleaning plants. At a recent 
meeting of the committee it was decided 
to publish this as a tentative draft for 
comment and criticism. 

Formerly this process of cleaning was 
called dry cleaning, but as it is not sim- 
ilar to commercial dry cleaning of clothes 
and moreover would comprehend other 
kinds of cleaning coal dry, as by picking 
tables and mechanical separators. it was 
thought best to call the method pneu- 
matic cleaning inasmuch as it is intended 
to cover only plants which employ air 
under pressure in jigs or tables. This 
new term was adopted by the committee. 


in 


Developments 


By H. W. SHOWALTER* 


tions and ambition to produce 

coal at a minimum cost, extensive 
developments in the mining of bitumi- 
nous coal in the past few years have been 
made to a marked degree, and the extent 
to which they have progressed have been 
courageous in character. I say courage- 
ous because it requires courage to devote 
the vast amount of capital and energy 
that have been expended in the develop- 
ment of mechanized mining and in the 
application of modern progressive eco- 
nomic principles and methods in the pro- 
duction of bituminous coal. 

I have been unable to collect the data 
necessary to an appropriate discussion 
of this subject, but one thought which 
occurs to me is that we may progress in 
this line even beyond the point of 
economy. In many lines of industry, and 
the development of mining is no excep- 
tion, efficiency has been carried to the 
point of inefficiency. Millions of dollars 
have recently been spent in experiment- 
ing with dry cleaning and preparation 
by washing to the extent that the results 
obtained are not economical compared 
with the relative market values of the 
product; millions of dollars have been 
spent in developing and experimenting 
with machinery to displace man power 
in the mines, and our company is no 
exception, yet here we create a problem 
that should not be lost sight of and that 
is the more machinery we install in our 
operations the greater will be our over- 
production and the more idle labor will 
have to be otherwise cared for. And 
man labor must be utilized; otherwise a 
crisis will confront us much more serious 
than the saving of a few cents in the 
production of coal. Idleness_ breeds 
crime. Again, these men and their fami- 
lies must live, and it is the duty of 
capital to see that they live, and live 
decently. Capital owes this debt to so- 
ciety. Therefore, it might be well that 
we do not permit our zeal for economy 
in production to go too far and too 
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in Mining Methods 


in PENNSYLVANIA (bituminous) 
NORTHERN WEST VIRGINIA and OHIO 


Application of modern and _ progressive 

principles and methods in coal mining have 

required much courage, energy and capital 

—Development in coal cleaning and mech- 

anization should proceed slowly so as to pre- 

vent disturbances in market and labor 
situation. 


rapidly in displacing man power, lest it 
be fraught with adverse results. 

In the development of mining, each 
district—and I might say many opera- 
tions in the same district—have their 
individual problems. The system of min- 
ing—the equipment used in one opera- 
tion will not fit economically into another 
operation where conditions inside the 
mine are different, the structure of the 
coal is different, and therefore it is im- 
possible to have uniformity in the 
methods of mining. The proper prepara- 
tion of coal is naturally in line with good 
mining methods; yet I think we are to 
some extent spoiling the consumer by the 
keen competition in preparation to the 
extent where it is of little value to the 
consumer and very expensive to the op- 
erator. Quite a bit the same as spoiling 
a child by giving him more liberties an1 
concessions than are good for him, the 
result of which in both instances are 
inconsistent. 


DEVELOPMENTS in 
ANTHRACITE 
MINING 


and the reciprocat- 
ing motion releases 
it. The reciprocat- 
ing motion is arti- 
ficially created by 
the use of wheels on an inclined trough. 
The conveyor falls abruptly away after 
the material has been carried forward, 
and so shifts its contents along the 
trough. The operation is again repeated 
on the next cycle of the motor. 


Each type of mechanical loader has its 
advantages. The scraper loader is very 
fi- ‘ble and can be used equally as well 
in chamber and pillar work or longwall, 
and give a very good output per man. 
In chamber and pillar work the unit can 
be so located that it can handle the coa! 
from five chambers or rooms, or in pillar 
robbing from two to three pillars. In 
longwall work the scraper loading unit 
can be so located to handle either one or 
two longwall faces. The scraper loader 
has a capacity up to 125 tons per work- 
ing shift. 


(From page 478) 


The chain conveyor is too cumbersome 
for use in chamber work, but is well 
adapted for use in a longwall operation. 
It has a large capacity and an added 
advantage over the scraper loader, in 
that the coal can be better cleaned of 
refuse when same is being shovelled by 
hand into the conveyor. In scraper load- 
ing it has always proved difficult to clean 
the coal thoroughly when mining a dirty 
vein. 

The advantages of the belt conveyor 
are practically the same as the chain 
conveyor, and are better adapted for 
longwall work, although small machines 
are made for chamber work. 

The shaking chute is used mainly in 
chamber and pillar work, and has been 
used to better advantage in pillar rob- 
bing in old caved areas, as it requires 
very little width and can be brought up 
to the working face by taking a narrow 
skip off the pillar. 


Shovel type of loading machines such 
as the Myers-Whaley, etc., have not 
been used to any great extent in the 
anthracite field, due mainly to the fact 
that there is very little solid mining left 
under such conditions where they could 
be used. For instance, it would require 
a vein of sufficient height for their op- 
eration, and of such inclination that 
would not interfere with their movement. 
However, they have been used very suc- 
cessfully in the driving of rock tunnels, 
and cleaning up falls encountered in 
opening up old gangways. 

One of the more recent mechanical de- 
velopments has been along the line of 
control of roof on longwall work by 
means of mechanical jacks. A very in- 
teresting article covering this question 
was written by R. Y. Williams, of Potts- 
ville, Pa., and published in the magazine 
of the American Institute of Mining 
Engineers. 

As a result of recent developments in 
mechanical mining and loading intro- 
duced into the anthracite field, veins as 


th’n as 20 in. are now being mined suc- © 


cessfully. 
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Progress of Mechanical Power 


By J. G. PUTERBAUGH * 


HIS Sixth Annual Convention ot 
[Practical Coal Operating Men has 
indeed been a splendid success and 
we are all under many obligations to 
those who have in such painstaking man- 
ner prepared and brought here the very 
latest and best fruit of their experience 
in the mining of coal. Certainly there 
has never been a meeting of coal pro- 
ducers at which so many practical sub- 
jects have been so ably and so 
discussed. This convention will go down 
in history as one of the outstanding 
events in the history of coal mining, and 
the officers and directors of the Ameri- 
can Mining Congress are to be congrat- 
ulated upon the splendid arrangements 
worked out and upon the distinguished 
service they have rendered our industry. 
While many and varied subjects have 
been ably handled, it is apparent that the 
dominating ambition of this industry to- 
day and that the goal toward which we 
are all traveling is to produce for the 
American public more and better coal at 
lower cost by the increased substitution 
of mechanical power and appliances for 
the labor that has, in the past, been per- 
formed by human hands. Perhaps noth- 
ing will enable us to more correctly ap- 
praise the tremendous present momen- 
tum of this movement toward mechan- 
ization, or enable us to better realize 
the progress that has already been made, 
than to here pause for a few moments 
and go back to the earliest surviving 
records of human work. 

There are many evidences that in the 
beginning of history there were leaders 
that could dream large dreams and who 
had the courage to enter upon magnifi- 
cent undertakings, but in those times 
the human machine was practically the 
only available device for the perform- 
ance of labor. 

When, about three thousand years be- 
fore Christ, old King Cheops of Egypt, 
undertook the building of the Great 
Pyramid which still today looks down 
upon our modern civilization with stately 
dignity as one of the wonders of the 
world, it took 100,000 human slaves 10 
years to make a causeway 3,000 ft. long 
to facilitate the transportation of the 
stone from the quarries, and the same 
number of human laborers 20 years more 
to complete the pyramid itself. These 
gigantic rocks were, according to the his- 
torian, quarried, moved and lifted into 


* President, McAlester Fuel Co. 


484 


in Coal Mining 


Brief review of history of mechanical 
progress — Development of electric 
power has made coal mine mechaniza- 
tion possible—Coal industry should 
adopt methods to conserve natural re- 
serves for future generations 


place by human brawn, practically with- 
out the aid of any mechanical device. 

As time went on man became ingen- 
ious enough to put a yoke upon the ox 
and to use him as a source of power, and 
then he learned to make a wheel and 
then a cart, and by applying his newly 
harnessed power to his primitive vehicle 
he made his first childlike step in the 
direction of the magnificent substitution 
of power and machinery we are witness- 
ing today. And so, down through the 
long centuries, humanity used its muscle 
and not its head. 


Finally, in the course of the journey, 
someone discovered that coal would burn, 
and about the beginning of the eighteenth 
century a real thinker developed a steam 
engine and this was applied in the oper- 
ation of coal mines in the vicinity of 
Newcastle, England about the year 1715. 
History records that this machine pro- 
duced a new era in the mining of coal 
in Great Britain and, as it were, in an 
instant put every coal field within the 
grasp of its owner. Collieries were 
opened in every quarter and the coal 
trade rapidly increased to an astonishing 
extent. Later, in the latter part of the 
eighteenth century, James Watt so im- 
proved the construction and power of 
the steam engine as to make of it a 
really useful piece of mechanism. 

The first steam engine used in a cotton 
mill was installed in 1785. The first 
steamboat operated on the Forth and 
Clye Canal in 1802. The first primitive 
steam locomotive was built in 1804. In 
1819 the first steamship crossed the At- 
lantic Ocean. 

Mechanical progress was, of course, 
impossible without the development and 
production of metals, and principally 
iron and steel, and it was in the early 
part of the eighteenth century that iron 
was reduced from its ores by means of 
wood charcoal and handled in small 
pieces and hammered and wrought into 
shape. Even the first primitive steam 
engine could not develop before sheet 
iron was available, but in the middle of 
the nineteenth century came the Bessa- 
mer process and presently the open 
hearth process in which steel and every 
sort of iron could be melted, purified 
and east in a manner and upon a scale 
hitherto unheard of, and thus hand in 
hand developed the industry that pro- 
duces the world’s fuel and the industry 
that produces the metal for the mechan- 


ical appliances that, aided by the world’s 
power, are now doing the world’s work. 

The coal fired steam engine is the 
faithful old servant that took from the 
back of humankind the crushing load 
that had made men slaves for ages. 
Crude though it was in the beginning, it 
lifted the load and pulled in a new civil- 
ization. It speeded construction and deci- 
mated distance. It hoisted from the 
earth the coal that gave it life, and it 
operated the ventilating fans that drove 
back into the underground works the 
fresh air required by human miners. 

Then, along in the early eighties, 
Thomas Edison constructed, on Manhat- 
tan Island, our first central power sta- 
tion, producing direct current, and in 
June, 1901, a 1,500 kw. steam turbine was 
installed at Hartford, Conn. This was 
the first steam turbine alternating cur- 
rent unit operated as a central station in 
this country. Shortly afterward a 5,000 
kw. steam turbine was installed in Chi- 
cago where, in 19038, the first all turbine 
station was built, and the progress of 
producing and distributing central sta- 
tion power has, as we all know, since 
been the marvel of the age until today 
turbines with capacities for producing 
from 20,000 to 200,000 hp. hourly are 
operating all over this broad land and 
wires of copper and aluminum are 
carrying this most convenient of all 
forms of power down our shafts and 
slopes and to the remotest underground 
workings of our mines. 

With such continuous supply of dis- 
tributable power we are now either per- 
forming or planning to perform with me- 
chanical devices practically every kind 
of work that has, since coal mines were 
first operated, been performed by human 
labor. 

For many years past fans and pumps 
and undercutting machines have been in 
use, and trolley and storage battery 
haulage locomotives have been standard 
equipment, and in many of the larger 
coal producing fields of the country elec- 
tric driven loaders, shevels and convey- 
ors have demonstrated their usefulness 
beyond doubt; but in many other of the 
coal districts of the country, and es 
pecially in those sections where the coal 
measures are under 4 ft. in thickness, the 
use of conveyors and loading machines 
is still in the experimental stage and in 
many localities attempts’ to introduce 
these devices have, up to date, increased 
rather than decreased costs. 
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We are no longer content to do with 
man power the hard work that can be 
accomplished with electricity and steam, 
and each month and almost each day new 
and better machines are being perfected 
until at last it appears that at no great 
distant date man’s principal work in the 
mines will be to direct and operate elec- 
trically driven machines. In other words, 
since the old days when the Great Pyra- 
mid was built and thousands of human 
lives were worn out in the erection of one 
great structure and ships were pushed 
across the waters of the Mediterranean 
driven by the brawn of slaves lashed to 
the galleys, and since the days when not 
only men but women and children toiled 
out their lives in the mines of Great 
Britain, the coal mining industry of this 
country, excelling its every foreign com- 
petitor, is approaching the point where 
we are expecting electrically driven ma- 
chinery to do our every task. 

The electric power plants of this coun- 
try are daily converting into electricity 
a sufficient amount of coal, oil and 
natural gas to perform the labor of 350,- 
000,000 men, and as men have learned to 
utilize these stored reserves of natural 
energy we are, with tremendous rapidity, 
coming to the goal of making them do all 
of our work, and like a hundred thousand 
genii, to be ever present for instant 
service. : 

This is indeed a story of progress—a 
romance of civilization. The development 
of machines has been made possible by 
the development of metallurgy, and the 
use of machines has been made possible 
on an unprecedented scale by the de- 
velopment and wide distribution of cheap 
electric power, and cheaper electric power 
has been made possible by the production 
of cheaper and better coal. 


But, in closing, I feel it my duty to 
call attention to the fact that sinee the 
genius of man has taught us how to 
harness nature’s reserves of natural fuel, 
and we have become so profligate in the 
use of it that we are fast exhausting the 
most available supplies. As a nation 
we are committing a ruthless waste in 
the misuse of natural gas and oil—two 
of nature’s most precious gifts—in the 
production of power. In our excessive 
competition we are mining the outcrops 
of coal deposits at comparatively low 
cost without giving proper thought to the 
increasing cost of deeper coal to the gen- 
erations that are coming after us. Asa 
nation we are pursuing a very short- 
sighted policy. We are building the 
present and planning to build our future 
civilization more and more on the found- 
ation of mechanical power, and yet we 
are ruthlessly squandering the God-given 
materials that must constitute the 
sources thereof. 


It seems to me that it is fitting and 
proper that this congress of mining men, 
united as it is in an effort to produce and 
to supply to the public cheaper and better 
fuel, should also deem it to be its duty 
to urge the importance of conserving our 
natural resources that the wonderful 
prosperity we have enjoyed, and are still 
enjoying, may not be limited to one or 
two generations, but may rather be con- 
tinued as the foundation for national 


greatness and supremacy for many years 
to come. 


MINING METHODS 
in COLO., WYO., 
NEW MEX., UTAH 
and MONT. 


the state successful 
systems will result 
and that by the end 
of 1929 at least one 
operation will be 
wholly mechanized. 

In all, there are 42 mines in the five 
states using some type of mechanical 
device for loading direct into cars or by 
hand methods, direct onto the conveyors. 
There are at present 180 installations, 
which produced 4,185,270 tons in 1928. 
Shovels and pitcar loaders have found 
largest use in Montana, Wyoming, and 
Utah, while conveyors predominate in 
southwestern Wyoming, Colorado, and 
New Mexico. It is estimated that there 
will be a 17 percent increase in tonnage 
loaded mechanically in 1929. 

Many changes in business conditions 
in the last few years have affected the 
coal and coke business in the region. 
Economic improvement in the consump- 
tion of coal by large users has reduced 
the tonnage required as well as increased 
the wide use of substitutes by small 
users. This condition has caused the 
closing of high-cost mines and made the 
operator more alert to the necessity of 
reducing costs by concentrating at fewer 
operations, improving methods of min- 
ing, and the installation of loading 
equipment suitable to his particular 
needs. This condition has also fur- 
thered improvement in preparation, by 
effective beneficiation through dry and 
wet processes. 


It is apparent that increased efficiency 
through concentration and coordination 
of activities will attain results, and this 
can best be accomplished by a progres- 
sive program, application of fundamen- 
tal principles, and installation of ma- 
chines to accomplish these results. Only 
through such a study can proper ma- 
chines be adapted to the mines and not 
the mine to the machine. Such a pro- 
gram must be coordinated with market- 
ing, and by such research anticipate in- 
creased utilization, through improved 
equipment, for the larger use of fuel, 
including stokers for the homes. Pub- 
licity of this character will be necessary 
if lost markets are to be regained. 

Wyoming in particular has proven 
accomplishments in the mechanization of 
its mines, and this development has been 
more rapid due to the physical condi- 
tions and opportunities for putting on a 
very definite program of development 
and the adaption of machines which have 
proven very successful. 

In this transition from hand to ma- 
chine, one dominant factor is important, 
and that is a mutual relationship be- 
tween employe and employer in attain- 
ing the best from coordinated efforts for 
future profitable results. It is proven 
in this field that workmen are becoming 
more and more accustomed to the easier 
and more skillful methods of mining and 
would be reluctant, where such instal- 
lations have been made on a large scale, 
to return to old practices. 

Successful mechanical installations 
are increasing, in a large measure, 
safety in mining operations through re- 
ducing the amount of territory open, 
and thus providing better grouping of 
men and a more efficient supervision. 
Such a progressive move will place pro- 
duction on a lower cost basis, improve 
working conditions, and aid in the stabi- 
lization of a great basic industry. 

Mechanization is progressive; it has 
been found efficient and economical, and 


(From page 480) 
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where physical conditions are not en- 
tirely prohibitive its growth should con- 
tinue unabated throughout the mines of 
the Rocky Mountain region, promoting 
safety, efficiency, and net profits, for 
which there can be no substitute. 


CHARACTERISTICS OF AMERICAN 
AND BRITISH COALS 


A brief discussion of the more obvious 
differences between British and Ameri- 
can coals is given in Technical Paper 
446, recently issued by the United States 
Bureau of Mines. A factor that should 
be seriously considered, apart from the 
possibility of differences because the 
flora and conditions of decay may have 
been different, is the change due to the 
earth movements to which the coal has 
been subjected, particularly in relation 
to differences in the state of coalification 
which the mass of original vegetable 
matter may have reached before the 
earth movements occurred, state Rein- 
hardt Thiessen and Wilfrid Francis, the 
authors. 


The classic example of a bed that 
shows the- influence of earth movements 
over a considerable area is the Pittsburgh 
bed, which extends over parts of Ohto, 
West Virginia, Maryland, and Pennsyl- 
vania. In the western portion of the 
field, in Ohio, the coal may be placed 
low down in bituminous rank. Farther 
east, as the effects of the earth move- 
ments which resulted in the formation 
of the Allegheny Mountains become 
noticeable, the rank of the coal in- 
creased. In the Georges Creek Basin, 
Md., the coal is semi-bituminous. Here 
it is exceedingly friable and difficult to 
obtain in lump form. Farther west, 
where the earth movements were not so 
pronounced, the coal is comparatively 
hard and compact. 


The stage of coalification reached by 
the accumulation of coal-forming plant 
remains, before they were influenced by 
earth movements, and the magnitude of 
those earth movements have considerable 
bearing upon the chemical composition of 
the coals as known today. Differences 
in these factors are probably responsible 
for some of the chemical differences be- 
tween British and American coals. The 
best defined of these differences are as 
follows: 


The range of cemposition of British 
coals over which good coke can be pro- 
duced is much smaller than that of Amer- 
ican coals. The Pittsburgh bed, for ex- 
ample, will yield a coke throughout its 
extent, although it varies considerably in 
composition and quality. In the west it 
contains 78.3 percent of carbon and 5.9 
percent of hydrogen, while in the Georges 
Creek district, in the east, it may con- 
tain 89 percent of carbon and 4.4 percent 
of hydrogen. 


For a given composition American 
coals yield more volatile matter than do 
British coals. For example, the coal of 
the Pittsburgh bed from Baileys Mills 
in Ohio yields up to 50 percent of vola- 
tile matter, whereas the Hamstead coal 
(Staffordshire), of approximately the 
same composition, yields only 40 percent. 

These differences in properties suggest 
that the nature of the progressive coali- 
fication of the plant materials that 
formed the coals has not been the same. 
A direct comparison of two coals from 
American and British coal fields by any 
of the systems of classification hitherto 
suggested is therefore not possible. 
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OPERATING OFFICIALS 
a BIG SUCCESS © 


Sixth Annual Convention Practical Coal Operating Men 

greatest yet held—Record attendance with program of 

unusual merit—Many phases of production problems 

discussed—Conferences on Mining Engineering Educa- 

tion and Standardization—C. L. Herbster elected Chair- 
man Manufacturers Division 


By E. H. PULLMAN 


HE Sixth Annual Convention of 
Practical Operating Men of the 
coal industry, which was held at 

Cincinnati Ohio, during the week of May 

13, sets a record of achievement and a 

standard of performance that will be 

difficult to surpass. From the opening 
session to its close the interest was sus- 
tained and the attendance large. The 
plan adopted by the Program Committee 
scheduling discussions of problems by 
districts proved a distinct advantage, 
and the arrangement for discussing the 
whole cycle of mining at each session re- 
sulted in satisfaction to both the dele- 
gate and the exhibitor. Through this 
arrangement it was not necessary for 
anyone to sit through an entire session 
to get the particular paper in which he 
was interested, the result being that the 
meeting room and the exhibit floor re- 

ceived equal attention. . 

To Mr. Paul Weir, chairman of the 
Program Committee, and the members 
of the committee, goes the credit for 
an unusually fine and successful meet- 
ing. To Mr. H. A. Buzby, chairman of 
the Manufacturers Division, and Mr. 
L. W. Shugg, of the General Electric 
Company, guest-Director of Exhibits, 
goes the credit for an unusually fine and 
smooth-running exposition. The conven- 


tion this year particularly is a fine ex-: 


ample of what cooperative effort, di- 
rected through the proper channel, can 
do. And the American Mining Congress, 
as the agency through which all of these 
factions work, did an excellent job and 
has rendered the coal industry an in- 
valuable service. 

The convention opened on Monday 
morning, May 13, with inspection of ex- 
hibits and registration of delegates. The 
program opened at 2 p. m. with a session 
under the auspices of the National Com- 
mittee on Mechanized Mining. Mr. Otis 
Mouser, of the Stonega Coke and Coal 
Company and director of the American 
Mining Congress, presided over this 
session, which was devoted solely to mine 
mechanization. Papers were presented 
by Dr. L. E. Young, vice president, Pitts- 
burgh Coal Company; G. B. Southward, 


mechanization engineer, The American 
Mining Congress; F. G. Tryon, United 
States Bureau of Mines; J. A. S. Ritson, 
Leeds, England (presented by Mr. 
Leander McCormick-Goodhart, commer- 
cial secretary, British Embassy); and 
R. H. Touwaide, Ressaix, Belgium. These 
papers appear in full in this issue, as 
well as the papers on “Recent Develop- 
ments in the Mining Industry,” which 
were presented at the opening of each 
session and which give an industry-wide 
picture of present conditions, with par- 
ticular emphasis on mechanization. 


Mr. Weir, in opening the convention, 
said: 

“The coal mining industry is now in 
an important era involving the transi- 
tion from hand to mechanical operations 
in the mines, to save burdensome labor 
and the details of the progress in the 
mechanization movement are to be given 
at this convention. The American Min- 
ing Congress through its National Com- 
mittee on Mechanized Mining is taking 
forward steps in promoting this im- 
portant change, which means much to 
the future of the industry. A clear pic- 
ture of recent developments in mining 
methods in all of the coal fields of the 
country will be given at the various ses- 
sions by operators from all of the coal 
states and their addresses will reveal the 
many efforts of the coal mining industry 
to properly meet the fuel requirements 
of the country.” 


Operating conditions in the anthracite 
coal fields of Pennsylvania were consid- 
ered at the Tuesday morning session. 
J. B. Warriner, of Lansford, Pa., vice 
president and general manager of the 
Lehigh Coal and Navigation Company, 
and director of the American Mining 
Congress, who was scheduled to preside, 
was unable to be present and Mr. Cad- 
wallader Evans, of the Hudson Coal 
Company, presided. At this session 
measures employed by anthracite mines 
in coping with the rock disposal problem 
were outlined by J. Latimer Lee, special 
engineer of the Susquehanna Collieries 
Company, of Wilkes-Barre, Pa. He 


stated that in producing 61,000,000 tons 
of anthracite last year it was necessary 
for the mining companies to dispose of 
20,000,000 tons of rock. 


E. P. Humphrey, general manager of 
the Hazle Brook Coal Co., of Jeddo, Pa., 
stated that as anthracite mining becomes 
deeper and the old areas are reworked, 
the rock gangway system of mining will 
become the established practice. The 
gangways which are also used in the 
main haulage system, permit a recovery 
of 50 percent of all previously mined 
tonnage and more than double the re- 
covery by coal gangways. The system 
also controls water in the mine. This 
method is used by the company at its 
Girard colliery. 

E. W. Lamb, assistant general super- 
intendent of the Scranton Coal Co., of 
Scranton, Pa., said mechanical loading 
of coal at the mines produces greater 
savings than mechanical cutting opera- 
tions. He described the scraper loading 
system employed at the mines of his 
company. These operations have in- 
creased the production per miner per 
start by 2.2 tons and reduced the aver- 
age cost of mining 24 percent over the 
hand-mining system. The saving on 
actual labor and material is greater. 

Recent developments in anthracite 
mining in Pennsylvania were outlined by 
H. D. Kynor, manager of the North- 
umberland Mining Company, of Excel- 
sior, Pa. (Mr. Kynor’s paper appears 
in full in this issue.) 

Speaking on coal cleaning at the Mar- 
vine breaker of the Hudson Coal Co., 
Cadwallader Evans, Jr., general manager 
of the company, said slate-free anthra- 
cite is being prepared by a modern coal 
cleaning plant at the rate of 6,000 tons 
per 8-hour day. It is being operated by 
a force of 28 men as compared with 69 
who were required with former facili- 
ties. The sand flotation process is used. 
The new plant, which has been operating 
since March, replaced a former plant es- 
tablished in 1921. Mr. Evans stated that 
coal which sold in 1925 was not saleable 
in 1928. “These figures,” said Mr. Evans, 
in giving data as to the performance of 
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H. A. Busby, 


retiring Chairman of the 
Boerd of Governors of the 
Manufacturers’ Division of 
the American Mining Con- 
gress. 
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the plant in 1923, 1925, 1927 and 1928, 
“show that a product which sold readily 
in 1925 was not saleable in 1928 and 
efforts to produce an acceptable product 
were accompanied by heavy losses. This 
state of affairs was of course the very 
general experience throughout the indus- 
try. But the performance figures 
scarcely represent the peak of the 
dilemma, because for protracted periods 
as much as 40 to 60 percent of the do- 
mestic output of certain collieries was 
being condemned and in spite of the 
losses incurred, we were still unable to 
meet the requirements of our sales 
forces in the markets for which 
we were competing.” 
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Elimination of waste, represented by 
labor turnover in the coal-mining indus- 
try, was recommended by W. D. Brennan, 
of Dawson, N. Mex., manager of the Stag 
Canon Branch of the Phelps Dodge Cor- 
poration. This paper was read by Ken- 
neth Wood, Temple Fuel Company, Trini- 
dad, Colo. 

Advantages to be gained in long-face 
mining with the shaker conveyor and the 
universal duckbill were outlined by J. E. 
Edgeworth, of the Union Pacific Coal 
Company, of Rock Springs, Wyo. 

Edward Bottomley, of Sheridan, Wyo., 
general superintendent of the Sheridan- 
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but are now attracted to this kind of 
work, according to our experience. Asa 
result, the labor turnover is practically 
nil, and major accidents have been mate- 
rially reduced, dropping from a cost of 
2 cents a ton when on hand labor to an 
average of $0.0045 per ton during the 
last four years of our mechanical load- 
ing. No fatal accidents have occurred in 
our mines since the last year. of hand 
work, since which time we have produced 
4,000,000 tons of coal.” 

The presiding officer at the Wednesday 
morning session was J. B. Pauley, chair- 
man of the board, Miami Coal Company. 
David I. Ingle, Ayrshire Coal 


At the Tuesday afternoon 
session, presided over by H. N. 
Taylor, president of the United 
States Distributing Corpora- 
tion of New York, developments 
in mining methods in western 
states were presented by D. A. 
Stout, Colorado Fuel and Iron 
Company. (Mr. Stout’s paper 
appears in full in this issue.) 
George Watkin Evans, consult- 
ing coal mine engineer, of 
Seattle, Wash., spoke on “Min- 
ing on Pitching Coal Seams.” 
He stated that coal mine de- 
velopment in King and Pierce 
Counties, Wash., was begun by 
mining engineers, managers, 
and miners from the anthracite 
fields of Pennsylvania, where 
the coal seams are of the same 
highly pitching nature as in the 
western region. Mr. Evans 
stated that the coal beds of 
Washington State contain a 
greater variety of coals than 
any other state, but that be- 
cause of their extensive fold- 
ing and faulting the mining 
problems are more complex. In 
Washington is found low-grade 
lignite, bituminous coking and 


_ The following Cincinnati convention papers will appear 
in the July issue of THE MINING CONGRESS JOURNAL: 
SAFETY : 


Maintenance and Inspection at Chicago, Wilmington & 
Franklin Coal Company— 


By H. A. TREADWELL. 


Training Men to Become Foremen and Superintendents 


By C. P. ANDERSON. 


Reducing Accidents in Mechanical Loading— 


By Dr. L. E. Youne, 
C. A. McDow.ELL, 
J. T. CLARK. 


Safety Court of the Consolidation Coal Company— 


By Tuos. G. FEar. 


Modern Mine Ventilation, Including Use of the Alti- 
meter— 


By J. A. SAXE. 


Handling Labor Problems at the Stag Canon Fuel Com- 
pany— 


By W. D. BRENNAN. 


COAL CLEANING: 


Coal Cleaning at Marvine Breaker, Hudson Coal Com- 
pany— 


By CADWALLADER EVANS, JR. 


Coal Cleaning at M. A. Hanna Company— 


By R. S. WALTER. 


Coal Cleaning at Clinchfield Coal Corporation— 


By Lee 


Cleaning Bituminous Coal— 


By E. K. Davis. 


Company, presented a’ paper on 
“Developments in Mining 
Methods in Illinois, Indiana, 
and West Virginia.” (Mr. 
Ingle’s paper appears in full in 
this issue.) Rs» S. Walker, of 
Cleveland, consulting engineer 
of the M. A. Hanna Company, 
in discussing cleaning coal at 
the M. A. Hanna Company, said 
a mine of the Wheeling and 
Lake Erie Coal Mining Com- 
pany at Fairport, Ohio, will be 
equipped with a modern coal- 
washing plant. This mine was 
reopened last year and has been 
equipped as a proving ground 
for mechanical mining. As the 
old tipple was in a dilapidated 
condition, the company decided 
to build a new tipple and to in- 
stall a washing unit because it 
was felt that mechanical mining 
could not be successfully car- 
ried on without the coal being 
mechanically cleaned, and to 
enable the coal to be prepared 
to meet the requirements of 
very exacting market condi- 
tions. Before the installation 
of the washing plant investiga- 
tions were made of similar in- 


anthracite coal. 

L. D. Anderson, chief engineer of the 
United States Smelting, Refining and 
Mining Company, of Salt Lake City, said 
the coal-mining industry must use a 
greater quantity of power per ton of coal 
mined than heretofore if it is to prosper 
under the present severe competitive con- 
ditions. “Fewer mines with heavier pro- 
duction concentrated from small areas 
will make for a lower unit cost,” said Mr. 
Anderson, who spoke on the use of power 
at the mines of the United States Fuel 
Company in Carbon County, Utah. “Me- 
chanical engineers have done wonderful 
work in making it possible to more exten- 
sively utilize power. Further advance in 
its use is in sight. Such advance will 
release more men from the treadmill of 
existence where life meant but little more 
than 1,296,000 foot pounds of work per 
day.” 


Wyoming Coal Co., said mechanical min- 
ing methods in the coal industry are at- 
tracting skilled miners and are conducive 
to safety. His company is operating 
three mines on a complete mechanical 
basis, 19 loading machines producing an 
average of 5,200 tons of coal per day. 
“We have found,” said Mr. Bottomley, 
“after four years of this system of min- 
ing that it has not only been profitable 
but a very satisfactory method of pro- 
ducing coal. A given tonnage may be 
produced from far less area than hand 
mining, thus cutting down the invest- 
ment in track, timber and general main- 
tenance cost. Pillar work, on account of 
quick recovery, is much safer and will 
produce a better grade of lump coal. 
Skilled men are employed for nearly 
every branch of the work. This class 
of labor formerly shunned the coal mines, 


stallations at the Jones and 
Laughlin Steel Corporation at 
Pittsburgh and the Central Indiana Coal 
Company at Dugger, Ind. The plant in 
the Ohio mine is a unit capable of treat- 
ing 100 tons of coal per hour. The fol- 
lowing factors influenced the company in 
installing the plant: Moderate invest- 
ment commensurate with capacity; to 
clean coal to the lowest economical ash 
and sulphur content without undue 
breakage of the sized coal as with the 
use of water in cleaning, breakage is re- 
duced to a minimum; and low operating 
and maintenance cost, one man being 
able to handle the unit. 

The importance of a system of mainte- 
nance and inspection of equipment in in- 
dustries, particularly that of coal mining, 
was stressed by H. A. Treadwell, general 
superintendent of the Chicago, Wilming- 
ton, and Franklin Coal Company, of Ben- 
ton, Tl. 
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R. L. Adams, chief engineer of the Old 
Ben Coal Corporation, in his paper on 
“Long Face Mining in Southern Illinois,” 
said, “Mines using the long face system 
of mining are able to produce a larger 
percentage of lump coal, to recover a 
greater amount of coal per acre, to re- 
duce the amount of lost time by loading 
machines on account of car changes, and 
to provide other economics in 
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rate than those employing hand-mining 
methods, and reports* for 1928 show no 
major accidents directly chargeable to 
mechanized loading, the majority of 
mechanized mines reporting decreased ac- 
cidents, according to Dr. L. E. Young, of 
Pittsburgh, vice president of the Pitts- 
burgh Coal Company, who presented the 
opening paper at this session. Partici- 
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superintendent, Hillman Coal & Coke 
Company; A. V. Sproles, Pocahontas Fuel 
Company, Inc.; and F. S. Pfahler, vice 
president and general manager of the 
Superior Coal Company. 

Thos. G. Fear, general manager of op- 
erations of the Consolidation Coal Com- 
pany, gave examples of the procedure of 
safety courts maintained by that com- 

pany. The courts are organ- 


operation.” 


ized by the employes of the 


Wm. P. Young, assistant gen- 


company to assist in carrying 


eral superintendent, Bell & The Cincinnati Convention papers listed below will ap- out the mining laws of the state 
Zoller Coal & Mining Company pear in the August issue of THE MINING CONGRESS JOUR- and the rules of the company in 
NAL: 


stated that mechanical loading 
of coal brings about reduction 
in accidents and lower operat- 
ing costs. Mr. Young described 
in full the mining system of his 
property. 

Alexander Bonnyman, Blue 
Diamond Coal Company, pre- 
sided at the Tuesday afternoon 
session, when papers were pre- 
sented on problems in southern 
West Virginia, Virginia, east- 
ern Kentucky, Tennessee and 
Alabama. Methods of mining 
by the Consolidation Coal Com- 
pany in the Elkhorn Division 
were described by L. B. Abbott, 
of Jenkins, Ky., division engi- 


MINING SYSTEM OF: 
Scranton Coal Company— 


By E. W. Lams. 


Sheridan-Wyoming Coal Company— 


By Epw. BOoTToMLEY. 


Bell & Zoller Coal & Mining Company— 


By P. YOUNG. 


Consolidation Coal Company— 


By L. B. ABBOTT. 


Wheeling Township Coal Mining Company— 


By E. J. CuHristy. 


McAlester Fuel Company— 


By V. C. ROBBINS. 


Old Ben Coal Corporation— 


By R. L. ADAMS. 


Kali-Inla Coal Company— 


By FRANKLIN BACHE. 


order that the miners may work 
with a greater degree of safety. 
J. A. Saxe, chief engineer of 
the Ellsworth Collieries Com- 
pany, said the average annual 
power cost of a mine fan varies 
from. $5,000 per year for a non- 
gaseous mine to $50,000 for a 
large gaseous mine. He pre- 
sented a paper on modern mine 
ventilation. 


W. L. Robison, Youghiogheny 
and Ohio Coal Company, pre- 
sided at the Thursday after- 
noon session. H. W. Showalter, 
Continental Coal Company, pre- 
sented a paper on recent de- 
velopments in mining methods 


neer for the company. Hestated = 
that considerable coal had been 
mined by mechanical means during the 
last three years in that section, whose 
coal mines have characteristics which add 
to the difficulty and expense of mining. 
The work of training men to become fore- 
men arid superintendents of mines was 
outlined by C. P. Anderson, of Mac- 
donald, W. Va., chief coal inspector of the 
New River Company. Lee Long, 
vice president of the Clinchfield 
Coal Corporation, of Dante, Va., 
said coal producers are much con- 
cerned in coal cleaning, as quality 
is a deciding factor in the purchase 
of coal. He presented a paper on 
their new cleaning plant. R. M. 
Watt, district manager of the 
Kentucky Utilities Company, Pine- 
ville, said that the coal-mining 
power business has grown to such 
an enormous amount as to be 
classified as a business distinct 
from commercial power or indus- 
trial power and lighting. D. A. 
Thomas, Montevalla Coal Mining 
Company, presented a paper on 
developments in mining methods 
in this district. (This paper ap- 
pears in full in this issue.) 

M. D. Cooper, Hillman Coal and 
Coke Company, presided at the 
safety session on Thursday, when 
papers were presented by Dr. L. E. 
Young, Thos. G. Fear and J. A. 
Saxe. Mines using mechanical load- 
ing processes show a lower accident 


pating with him in the presentation of 
data on the reduction of accidents in me- 
chanical loading were C. A. McDowell, 
safety and personnel manager, and J. T. 
Clark, superintendent of one of the mines 
of the Pittsburgh Coal Company; Edgar 
W. Tait, president, Allegheny River Min- 
ing Company; Frank B. Dunbar, general 


in Pennsylvania, northern West 
Virginia and Ohio. (Mr. Sho- 
walter’s paper appears in full in this 
issue.) E. J. Newbaker, of Windber, 
Pa., general manager of the Berwind- 
White Coal Mining Company, spoke on 
the methods employed by the company 
in the northern part of the Windber field 
in draining and pumping water from its 
mines by a central pumping station. 
This paper was read for Mr. New- 
baker by Robt. C. Pfahler, division 
engineer, Berwind-White Coal Min- 
ing Company. E. J. Christy, of 
Adena, Ohio, consulting engineer 
of the Wheeling-Township Coal 
Mining Company, said that mech- 
anization has been developed by 
this company to yield steady em- 
ployment and high wages to its 
miners. Under this system the 
company has created production 
and development units, nine of 
which operate double shift, one be- 
ing in reserve. The company also 
maintains a relief association and 
mutual insurance plan, which is 
proving successful. The earnings 
of the miners are computed by a 
group production method which 
which was developed as a part of 
the mechanical program in operat- 
ing the mine with mechanical 
loaders, 

The removal of impurities from 
coal and other materials by the 
Peale-Davis pneumo-gravity dry 
cleaning process was described by 


i? 
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C. L. Herbster, 


the newly-elected Chair» 
o the Board o, Governors o 
the Manujacturers’ Division 
o the American Mining ¢ 
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E. K. Davis, electrical engineer of Peale, 
Peacock & Kerr, of St. Benedict, Pa. 
Newell G. Alford, of H. N. Eavenson & 
Associates, presented a paper on “Some 
Economics in Longer Mine Haulage.” 

J. G. Puterbaugh, McAlester Fuel 
Company, presided at the closing ses- 
sion, where problems in the southwest- 
ern field were discussed. Introduction 
of mechanical mining equipment in this 
field has resulted in the production of a 
larger percentage of lump coal and an 
improvement in the firmness of domes- 
tic grades, according to Mr. Puterbaugh. 
“In a district keenly competitive with 
natural gas and crude oil, the advan- 
tages from the production of a finer 
grade of coal and a reduced percentage 
of screenings may mean the retention of 
a market that is threatened with serious 
curtailment,” said Mr. Puterbaugh. 
“There is room in the southwest for the 
application of more mechanical mining 
equipment.” Mr. Puterbaugh stated that 
the continued effort of the American Min- 
ing Congress through its National Com- 
mittee on Mechanized Mining to dissemi- 
nate data and information relating to pro- 
gressive mining methods is appreciated 
by operators in the southwest. While 
only a few mines have as yet ventured 
upon this method of operation, a large 
number of others are observing results 
and developments. He stated that the 
comparatively level coal veins of Mis- 
souri, Kansas and northern Oklahoma 
and the pitching veins of eastern Okla- 
homa, and Arkansas have not permitted 
the development of mechanical loading 
to any great extent. 

Papers were presented on Long Face 
Operation with Caving Roof on Roof 
Jacks, by Franklin Bache, president, 
Kali-Inla Coal 
Company; Long 
Wall Mining with 
Conveyors in the 
Arkansas Field, by 
V. C. Robbins, chief 
engineer, McAles- 
ter Fuel Company; 
Problem in Han- 
dling 25 to 50 Foot 
Strip Mining in 
the Kansas-Mis- 
souri Field, by K. 
A. Spencer, in 
charge engi- 
neering, Pittsburg 
and Midway Coal 
Mining Company; 
and the complete 
operation ofa 
North Dakota Coal 
Strip Property, by 
A. H. Truax, vice 


president, Truax- 
Traer Coal Com- 
pany. 


E. R. Coombes, Convention manager, 
and Secretary, Program Committee 


An interesting feature of the conven- 
tion was the annual dinner, which was 
held on Thursday evening. This event 
was distinguished by the fact that it was 
a “speechless” dinner, the whole pro- 
gram being one of entertainment. 

Robert E. Tally, president of the 
American Mining Congress, and general 
manager of the United Verde Copper 
Company, and S. Livingston Mather, 
vice president of the American Mining 
Congress and vice president of the Cleve- 
land-Cliffs Iron Company, were among 
the distinguished guests at the dinner. 
Herbert Wilson Smith, Union Carbide 
and Carbon Corporation, acted as toast- 
master. The program for the dinner was 
under the direction of H. G. Williamson, 
theatrical producer of Cincinnati, and it 
proved to be an exceptionally well- 
staged event. 

On the evening of May 15 a dinner 
conference on mining engineering edu- 
cation was held at the Gibson Hotel. It 
was attended by a representative group 
of coal operators, mining school officials, 
mining engineers, and Government offi- 
cials. Their opinion was that bitumi- 
nous mining companies should work out 
a plan whereby upon graduation the 
mining engineer would enter a two-year 
period of intensive practical training un- 
derground. The meeting had before it 
information as to mining engineering 
graduates based on a questionnaire cir- 
culated to mining schools by the Ameri- 
can Mining Congress. 

The conference was addressed by 
William J. Kibby, psycho-analyst, on 
“How to Judge Men.” 

As a basis for discussion the Ameri- 
can Mining Congress, through Dr. Henry 
Mace Payne, its consulting engineer, pre- 


L. W. Shugg, of the General Electric 
Company, Director of Exhibits 
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sented to the conference a statement giv- 
ing a synopsis of replies received by it 
from a questionnaire to 36 mining 
schools and universities. Of these, 29 
institutions reported 4,951 graduates in 
the 15-year period, 1914-1928, inclusive, 
of whom 3,561, or 71.9 percent are still 
engaged in mining. Three institutions 
had no alumni record, so the average fig- 
ure of the remaining 26 institutions was 
applied. Of the schools 24 institutions 
reported their graduates go at once into 
mining; 2 estimated that 75 percent of 
their men take up mining upon gradua- 
tion; and 3 reported that their graduates 
go into general engineering or other 
work. The graduates entering directly 
into mining represent 81 percent of the 
total, so that apparently 9.1 percent 
have dropped out of mining after gradu- 
ation, but prior to 1918. 

There were 17 schools, or 58.6 percent, 
reporting that their graduates are 
sought by mining companies upon grad- 
uation. Twelve schools, or 41.4 percent 
state that no efforts are made by the 
mining industry to secure men so trained. 

The present enrollment of the 29 in- 
stitutions reporting is 1,866. 

The balanced average number of 
graduates of all institutions per year for 
15 years, is 171, or an average of 11.6 
graduates per institution per year. 

Present enrollment averages 64.3 stu- 
dents per institution, and assuming that 
all present enrollments graduate, or are 
replaced by other students, this averages 
16 students per institution per year, an 
increase of 4 students per institution per 
year in 1928 over 1914. 

Five schools show an abnormal post- 
war peak, but the general trend from 
1914 to 1928 is upward in three of these 
and only slightly 
lowered in the 
other two. 


One of the insti- 
tutions is new and 
has only gradu- 
ated one class. 

The total grad- 
uations for 1928 
were exactly equal 
to those of 1914 
while the average 
per institution has 
remained the 
same. Enrollments 
are slightly higher, 
subject only to the 
vicissitudes of 4 
years in college. 

From the letters 
submitted with the 
questionnaires the 
American Mining 
Congress said _ it 
would appear that 
certain of the 
larger institutions 


| 
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are suffering for the want of mining 
students, and that more men could be 
placed by these institutions if they were 
available. Of the general rank and 
file, however, it can not be said that 
mining enrollments have suffered a 
severe curtailment. It was not possible 
to segregate coal and metal mining and 
geological students, as the figures sub- 
mitted were not such as to be compa- 
rable. Also, there is a growing tendency 
in many schools to give general work 
during the first, or first two years, with 
specialization during the last two years. 

The American Mining Congress said it 
would appear that the outstanding two 
difficulties are first, lack of co- 
operation on the part of mining 
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as hostess, taking them to the Rookwood 
Pottery, the broadcasting station of 
WLW, arranging a theater party and a 
special luncheon which included the Style 
Show. 

A luncheon meeting of the members of 
the Manufacturers Division was held ‘on 
Wednesday, when C. L. Herbster, 
Hockensmith Wheel and Mine Car Com- 
pany, Penn Station, Pa., was elected 
chairman for the year 1929-30, succeed- 
ing H. A. Buzby, who was made honorary 
chairman. R. C. Becker, of the McGraw- 
Hill Publishing Company of New York, 
was the new member elected a vice chair- 
man. F. J. Maple, of Trenton, and C. C. 
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combined knowledge of more than 100 
mechanized coal companies is made avail- 
able for the use of all companies coop- 

erating; and 
“WHEREAS the work of the American 
Mining Congress brings to an individual 
coal operator the results of the nation- 
wide developments made with various 
types of equipment and various meth- 
ods of mining at a much less cost than in 
any other manner: Now, therefore, be it 
“Resolved, That we, the members of the 
National Committee on Coal Mine Mech- 
anization, approve this plan as being 
practicable and meriting the cooperation 
of the coal industry, and further recom- 
mend that the coal industry be asked to 
give financial support to the American 
Mining Congress to cover its expense in 
carrying on this mechanization work. We 
further recommend that a com- 


companies and second, the low 
wages paid to men starting in 
mining as compared to other 
opportunities waiting the young 
graduate. 

A dean of one institution in 
replying to the questionnaire, 
said: 

“T can’t blame men who, hav- 
ing survived the rigorous grind 
of four years in an engineering 
school, are disappointed at a 
job which offers perhaps $150 
to $175 a month on a three- 
year contract in a remote part 
of the earth. For the services 
that they can immediately 
render, it may be all they are 
worth, but if we are going to 
have competent, virile, and 
stable management in our min- 
ing projects some greater in- 
ducement has to be offered.” 

The director of a school of 
mines located in the midst of 


Rock 


The following Cincinnati Convention papers will ap- 


pear in the September issue of THE MINING CONGRESS 
JOURNAL: 


Power at United States Fuel Company— 


By L. D. ANDERSON. 


Methods of Mining Coal in Pitching Seams— 


By GEO. WATKIN EVANS. 


Power Problems in Relation to Bituminous Production— 


By R. M. Wart. 


Drainage and Pumping in the Windber Field of the 
Berwind-White Coal Mining Company— 


By E. J. NEWBAKER. 


Some Economies in Longer Mine Haulage— 


By NEWELL G. ALForRD. 


Problem in Handling 25 to 50-ft. Strip Mining in Kan- 
sas-Missouri Field— 


By K. A. SPENCER. 


Complete Operation of a North Dakota Coal Strip 
Property— 


By A. H. TRUAX. 


Rock Gangways Under Heavy Pitch— 


By E. P. HUMPHREY. 


Disposal in the Anthracite Field— 
By J. LATIMER LEE. 


mittee shall be appointed to de- 
vise plans by which a proper 
financing of this work shall be 
provided.” 


MINING EDUCATION 


“WHEREAS it is the sense of 
this meeting that the coal in- 
dustry needs more and better 
technically trained men to meet 
its problems; and 

“WHEREAS the enrollment in 
the mining schools should be 
much greater to supply this 
need and to allow a better selec- 
tion; and 

“WHEREAS other large indus- 
tries are rapidly seeing the ad- 
vantages of cooperating with 
institutions of learning to the 
end that a larger group of bet- 
ter men may be attracted to the 
industry and that the educa- 
tional institutions may render 
better service to them: Be it 
therefore 

“Resolved, That a committee 
of five men be appointed by the 
Washington office of the Ameri- 
can Mining Congress to study 
and report upon a plan or pro- 


gram looking to the remedy of 


an active mining district said: 

“The cause of decreased attendance in 
my judgment, is due to the fact that 
more work is required for a degree in 
mining engineering than in any other 
undergraduate engineering course. When 
the student has obtained a degree he is 
expected to begin his work at a place 
remote from civilization with but few 
of the comforts of ordinary life. The 
mining companies themselves, are still 
content to pay an engineering graduate 
less wages than they pay to the most 
ignorant miner. If someone can get a 
mine manager to see the real value of 
’ the engineer from the youngest graduate 
to the highest type, and pay him in ac- 
cordance with the service rendered, there 
will be no difficulty in filling every 
American mining institution to overflow- 
ing within the next three or four years.” 

Special entertainment was arranged 
for the visiting ladies, of whom there 
was a considerably larger contingent 
than in previous years. Miss Amy Pace, 
acting secretary, Convention Bureau, 
Cincinnati Chamber of Commerce, acted 


Whaley, of Knoxville, 
vice chairmen. 


were reelected 


Special luncheon meetings were held 
for various committees of the National 
Standardization Division, including a 
dinner meeting for the drainage com- 
mittee, of which Walter Housman, H. C. 
Frick Coke Company, is chairman. 

The convention as a whole was exceed- 
ingly fine and deserves the commenda- 
tion it has received. 


The following resolutions were adopted: 


MINE MECHANIZATION 


“WHEREAS the American Mining Con- 
gress has organized a National Commit- 
tee on Coal Mine Mechanization which 
consists of more than 100 coal operators 
located in every coal-producing district in 
the United States, which forms a means 
by which practical information is ex- 
changed covering the operating problems 
brought about by coal-mine mechaniza- 
tion; and 

“WHEREAS it is the opinion of this com- 
mittee that such exchange of information 
is of practicable benefit in eliminating in- 
dividual experimentation work by coal 
companies and is a means by which the 


this situation as affecting the 
coal-mining industry.” 


Sarety LAMPS 


“WHEREAS newspaper reports indicate 
a controversy in coal-mining fields over 
the use of safety lamps in gaseous coal 
mines in which the safety of the miners 
is being overlooked; and 

“WHEREAS many years of investiga- 
tions and experience have demonstrated 
that in certain gaseous mines the use of 
closed electric lights affords the greatest 
degree of safety; and 

“WHEREAS the importance of safety 
measures have been forcefully presented 
at this meeting: Now, therefore, be it 

“Resolved by the Manufacturers Divi- 
sion of the American Mining Congress in 
session assembled at Cincinnati, Ohio, 
May 13-17, inclusive, That we express our 
great concern at the efforts now in prog- 
ress in various sections of the United 
States to break down the effort for 
greater safety to mining operations, 
which heretofore have had the unanimous 
support of both operator and miners and 
which have resulted in a large decrease 
of fatal accidents in coal-mine opera- 
tions.” 


The National Committee on Mechanized 
Mining decided to extend its activities to 
include an (Continued on page 503) 
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NATIONAL EXPOSITION 
of COAL MINE EQUIPMENT 


One hundred thirteen manufacturers cooper- 
ate in staging greatest exposition in history of 


HE 1929 Exposition, the sixth held 
[ise the auspices of the Manu- 

facturers Division of The Ameri- 
can Mining Congress and in conjunction 
with the annual convention of coal op- 
erating officials was the largest yet 
given. One hundred and thirteen of the 
industry’s leading manufacturers oc- 
cupied approximately 50,000 square feet 
of floor space, utilizing both north and 
south wings of the Cincinnati Music Hall 
and overflowing into the street. 

Fifteen new concerns were represented 
on the floor, while better than 75 percent 
of the number have exhibited since the 
beginning of these Cincinnati events. 
Members of the Manufacturers Division 
were well represented, with 38 members 
participating. Two new members were 
admitted to membership during the 
year—The Bethlehem Steel Company, of 
Bethlehem, Pa., and Fairbanks, Morse 
Company, of Chicago. . 

The exposition commanded the at- 
tention of the delegates, and from the 
opening to the closing hour the floor of 
the exposition was crowded. 

Mr. H. A. Buzby, president of The 
Keystone Lubricating Company and 
chairman of the Manufacturers’ Division, 
and in a large measure responsible for 
the splendid success of the exposition, 
on retiring from active to honorary 
chairman, said: 

“There are probably few other indus- 
tries which can point with pride to the 
achievement in the progress of working 
conditions corresponding to the develop- 
ment in the mining industry. 

“This convention is impressive of the 
fact that there exists a coordinated en- 
. deavor by the industries manufacturing 
mining machinery to develop mechanical 
devices which will enable coal to be 
mined at the lowest possible unit cost 
per ton. 

“That tremendous strides have been 
made in this direction within the last few 
years is unquestionably apparent to 
everyone, even to those who are indi- 
rectly connected with the industry. It 
has not been so very long ago when the 
pick and shovel and the mule were the 
principal factors in the mechanization 


industry—Exhibit 


occupied approximately 


50,000 square feet floor space—C. L. Herbster 
elected Chairman of Division 


equipment. But today, with modernized 
methods, there exists a new era in coal 
mining which has brought forward an- 
other and very important factor—the 
lessening to a marked degree in the haz- 
ard to life and limb to the miner himself. 

“Unfortunately, however, regardless of 
improved working facilities and condi- 
tions there continues to exist certain 
working hazards, but it is believed by 
authorities that a condition in mining 
will arrive when the safety factor to the 
miner in his occupation will be parallel 
to that which now protects and guards 
the average industrial plant employe. 

“This convention has always considered 
itself primarily the agency of the min- 
ing machinery manufacturers and that 
by sponsoring an annual exhibition of 
the modern mining accessories it can, in 
a relatively short period of approxi- 
mately one week, exhibit to the coal op- 
erators new thoughts, new ideas, which 
would help solve their varying mining 
problems—an opportunity that could not 
be offered by any other medium whatso- 
ever. 


“Pages of advertising devoted to the 
various mechanical devices have their 
place and fill a necessary requirement, 
conveying periodically messages of im- 
proved and new features, but with the 
actual physical exhibit of these machines 
under one roof and with an opportunity 
for the direct representatives of the 
manufacturers of these machines to ex- 
plain the respective features of their 
devices, the coal mine operator is thereby 
offered an unusual opportunity to ac- 
quire valuable information which could 
not be obtained by any other method or 
through any other source in. such a short 
space of time. 

“Another feature of the convention is 
the exchange of ideas in open meetings 
from one operator to another. The coal 
mining men in general recognize a com- 
munity of interest among themselves and 
they are most willing to allow another op- 
erator to enjoy the benefits of their ex- 
periences, which have invariably been 
long and tedious in the solving of some 
difficult problem. 


“The several forces, therefore, pulling 
together contribute to the general wel- 
fare of the industry and to the large, 
as well as the small, users of that very 
essential product of Mother Earth— 
coal.” 

L. W. Shugg, through the courtesy of 
his company, The General Electric Com- 
pany, of Schenectady, N. Y., director of 
exhibits, received the plaudits of his fel- 
low workers, and the thanks of the in- 
dustry through his efficient direction of 
the physical exposition. An exposition 
under his management has assumed an 
enviable position in the exposition world, 
and the record of performance for the 
1929 show sets a standard difficult to 
surpass. 


The following gives an idea of the 
magnitude of the exposition, the firms 
participating, and the character of ma- 
terial exhibited: 


Ahlberg Bearing Co. 
Chicago, Ill. 


The of the use of 
regroun arings for bearing replace- 
and mining 


ment in coal mine machinery 

locomotives was brought at- 
tending the convention by the of the 
Ahlberg Bearing Company. Their new book 
presenting the possibility for 


economy which exists in properly 
bearings was distributed. 


Allen & Garcia Co. 
Chicago, Ill. 


The item of particular interest in this 
showing was a model of Allen & Garcia 
latest type of Over Turning Skip with Skip 
Loading Gates, 


American Car & Foundry Co. 
New York, N.Y. 


Of particular interest in the exhibit of the 
American Car & Foundry Com were two 
a. ce. f. mine cars. As this showing 
was also wheels and fo of a. ec. f. manu- 
facture. 


American Rolling Mill Co. 
Viddletown, Ohio 


This company manufactures rust-resisting 
ARMCO Ingot Iron and 1 analysis 
steel sheets and plates for exa ; 
galvanized corrugated ARMCO 
sheets for roofing and i roofing 
sheets, blue annealed ARMCO Ingot Iron 
plates for all plate service in and about coal 
mines, 


American Steel & Wire Co. 
(Subsidiary U. 8. Steel Corp.) 
Chicago, Ill. 

As special features of this exhibit, wire 
rope, rubber-covered wires and cables, for 
Portable mining machines and locomotives in 
all branches of the mining industry. 
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Atlas Powder Co. 
Wilmington, Del. 


The Atlas Powder Company did not dis- 
play any of their products, but instead used 
their space as a meeting place for company 
representatives. 


Automatic Reclosing Circuit Breaker Co. 
Columbus, Ohio 

This exhibit showed 2,000-ampere, 250- 
volt, Type “KSA,” Class No. 1, Automatic 
Reclosing Feeder Circuit Breaker Panel for 
Station use; 1,200-Ampere, 250-Volt, Type 
“KSA,” Class No. 2-3, Automatic Reclosing 
. Feeder-Generator Panel for Station use; 
1,000-Ampere, 250-Volt, Type “KSC,” Class 
No. 2, Enclosed Automatic Reclosing Sec- 
tionalizing Circuit Breaker for distribution 
system use, and Miscellaneous Relays, ete. 


Baldwin Locomotive Works 
Philadelphia, Pa. 

Displayed jointly with the Westinghouse 
Electric and Manufacturing Company. Their 
feature was the Permissible Mine Locomo- 
tive. 


Bethlehem Steel Co. 
Bethlehem, Pa. 


Among the principal products featured 
was a new jump-over turnout, and also a 
5-ft. switch and turnout. There were also 
gauge rods, rail clamps, rail braces, mine 
‘ars, Cast and riveted plate frogs, tie plates, 
switch bars and Bethlehem standard mine 
ties. 


Bonney-Floyd Co. 
Columbus, Ohio 

First in this showing was a high capacity, 
high live load-ratio, roller bearing, spring 
draw bar, spring bumper alloy steel wheels, 
mine car; Second: Bonney-Floyd cast steel 
mine car bumpers; Third: their cast steel 
mine car wheels; and last, their cast alloy 
steel heat treated mine car coupling. 


Boyts, Porter & Co. 
Connellsville, Pa. 


In operation was the new “6000 Series” 
Yough 54% x8 Piston Mine Gathering Pump 
and a 2144” Yough Bronze Rotary Gathering 
Pump. Other items, designed for handling 
strongly acidulous mine water were the 
Yough “Strait-Flo’ Check Valve and Basket 
Type Strainer. 


Brown-Fayro Co. 
Johnstown, Pa. 

On display were: The “Brownie” Hoist, 
Model HG, with Permissible Equipment; 
The “Brownie” Car Retarder, Model RB, for 
lowering trips of cars past the loading head 
of conveyers ‘or scraper loaders; The 
“Brownie” Hoist, Model LC, a chain flight 
conveyor with self-contained driving unit; 
and The “Austin-Brownie” Perfect Oiler 
Mine Gathering Pump. 


Carnegie Steel Co. 
(Subsidiary U. 8. 
Pittsburgh, Pa. 
Exhibited Steel Mine Timber. There was 
also to be seen a complete line of Car- 
negie Copper Steel Mine Ties and a com- 
plete exhibit of Carnegie Light Rails. 


Steel Corp.) 


Chance Coal Cleaner 
Scranton, Pa. 


This exhibit consisted of a working 
model of the Chance Coal Cleaner with 
screens and circulation and sumps. 
Chicago Automatic Conveyor Co. 

Cicero, 
RED DEVIL Pit Car Loader, their 


model No. 70 which is designed for extra 
heavy service, was on display. In addi- 
tion their Model 28. 


Chicago Pneumatic Tool Co. 
New York, N. Y. 

This exhibit consisted of electric and 
pneumatic coal drills for all types of coal 
in the softer mine rock drilling. Also as 
features of the exhibit are pneumatic and 
electric maintenance repair tools of the 
portable type and pneumatic rock drills. 
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Casey, “the electric mule” exhibited by the General Electric Company, 
who very obediently carried out instructions transmitted over the telephone 
to “stop,” “back up,” or “go ahead” 


Cincinnati Car Mfg. Co. 
Cincinnati, Ohio 
Exhibited a 12-ton gasoline locomotive 
of interest to strip mining operations and 
in surface haulage or switching work. 
Coal Mine Equipment Sales Co. 
Terre Haute, Ind. 
This company showed their swing-type, 
pit car loader. 
Coal Mine 
Chicago, Ill. 
A publication for the coal mining in- 
dustry. 


Management 


Coal Mining 
Pittsburgh, Pa. 


These publishers had on exhibition their 
magazine. 


Conveyor Sales Co. 
7 


New York, N. Y. 
On exhibition was a Low Vein Type 
Permissible Shaker Conveyor Drive with 


government approved motor and control. 


Covington, Machine Co. 
Covington, Va. 

_The “Covington” Loading Machine, de- 
signed with a new loading principle, was 
on display. 
Crowe Mfg. Co. 
Cincinnati, Ohio 

The Crowe Safety Saw Type CC-16 and 
the Crowe Safety Saw Type CC-9 were on 
exhibition. These machines were operating 
cutting lumber and _ timber. 
Deister Concentrator Co. 
Fort Wayne, Ind. 

Deister Concentrator Company ex- 
hibited a complete coal washing plant in 
operation, including a Leahy NO-Blind Vi- 
brating Screen, for sizing table feed and 


a Deister-Overstrom Diagonal Deck Con- 
centrating Table. 
Deister Machine Co. 
Fort Wayne, Ind. 

This exhibit showed a Type 1-2144-4 
Plat-O Vibrating Screen in operation. 


There was also on display a Deister Cone 
Baffle Classifier and a “PROGRESS” wa- 
ter Softener. 

Dewalt Products Corp. 

Leola, Pa. 

As manufacturers of an all purpose di- 
rect driven electric Wood Worker for use 
wherever lumber is cut, handling material 
from 1 in. up to 12 in. thickness in cross 
cutting and ripping up to 5% in. material, 
the DeWak Products Corporation pre- 
sented their line which also includes band 


saws, joiners, mortises, cut off and miter 
saw and metal worker for cutting seam- 
less and welded tubing. 
Duff-Norton Mfg. Co. 
Pittsburgh, Pa. 

Automatic Lowering Jacks, particularly 


useful in and around coal mines, were the 
features of the Duff-Norton exhibit. 
Duncan Fdy. & Machine Works 
Alton, Jil. 

The two types of Duncan Conveyors were 


on exhibition; the Turn-table type and the 
Plain type. 


E. I. DuPont de Nemours & Co. 
Wilmington, Del. 


Dupont representatives were present to 
welcome users of their explosives as well 
as explosive users in general. 

Eagle Iron Works 
Des Moines, Iowa. 

This exhibit featured an Oc-6 Olson 

Self-Dumping Cage with Automatic Car 


Stop Release Mechanism; using a working 
model in a miniature tipple for this pur- 
pose. 


Edison Storage Battery Co. 
Orange, N. d. 

Exhibited Edison Steel-Alkaline Storage 
Batteries, with single cells cut away to 
show the internal construction and in tray 
set-ups as used for the propulsion of mine 
locomotives. There was also the Edison 
Safety Cap Lamp. 


Egyptian Iron Works 
Murphysboro, Ill. 

This company exhibited their utility 
Swivel Type Pit Car Loader in operation, 
one mine car in connection with the con- 
veyor, Egyptian Mine Car Chilled Tread 
Wheel Timken-equipped, their bicycle type 
wheel and axle used on miner’s tool push 
car, the Egyptian Ball Face Self-Oiling, 
Self-Aligning Shaker Screen Eccentric, and 
the Reid cast-in-one-piece frog. 


Electric Railway Equipment Co. 
Cincinnati, Ohio 

A complete line of overhead mine equip- 
ment including all of the latest develop- 
ments in the way of combination clamps 
for both trolley and feeder wires from one 
hanger were shown. 


Electric Railway Improvement Co. 
Cleveland, Ohio 

Exhibited a complete line of Erico Steel 
Are Weld and Copper Are Weld rail bonds 
and actual welded samples. Also welding 
rods, portable welding outfits and acces- 
sories. 


Electric Storage Battery Co. 
Philadelphia, Pa. 

Showed oil paintings illustrating EXIDE 
batteries. Also an Exide-Ironclad exhi- 
bition board, a mine locomotive battery 
tray, a cell filler, an Ironclad cutaway cell 
and an FL cell. 


Enterprise Wheel & Car Corp. 
Bristol, Tenn.-Va. 

Displayed a special low type large capac- 
ity mine car with some unique pull easy, 
easy-push features. They say, ‘Modern 
(but not shocking) a new wrinkle in 


mine cars.” Their exhibit also contained 
heat treated coupling pins and_ wheels, 
axles and roller bearings. 


Fairbanks-Morse & Co. 
Chicago, Ill. 


Exhibited a new Coal Mine Dial Seale; 
a Ball-Bearing Centrifugal Pump in opera- 
tion; a Ball-Bearing Centrifugal Pump with 
cover raised; a Direct-Driven Mine Gath- 
ering Pump; a sectionalized 25 hp. Ball- 
Bearing Motor: a sectionalized Ball-Bear- 
ing Clean-Air-Jacketed Motor, and a Di- 


rect-Current Ball-Bearing Motor. 
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Flood City Brass & Electric Co. 
Johnstown, Pa. 

Room Hoist, Welding Machine, Field 
Coil Testing Machine, Mine Hoict Con- 
troller, Troiley Line Material, Cut Out 
Switches, Bronze Locomotive and Mining 
Machine parts. 


General Electric Co. 
Schenectady, N. Y. : 
Complete automatic sub-station equipmen 
in rue cdg consisting of 200 k, w. syn- 
chronous motor generator with switchboard 
and control; a 20-ton mine haulage loco- 
motive equipped with two 125 h.p. motors 
with contactor control, straight air brakes 
and air sanders; totally enclosed fan-cooled 
ball-bearing motors for alternating and di- 
rect current service; 3 h.p. permissible type 
direct-current motor; small electric train 
in operation (‘Casey’) controlled by the 
voice. 
Goodman Mfg. Co. 
Chicago, Ill. 
An eight-ton combination trolley and 
double-conductor, cable reel, slow speed, 
gathering locomotive, explosion proof com- 
partments, Goodman Tongue and _Groove 
construction; a Type 324-AA slabbing ma- 
chine arranged as a bottom cutter, so de- 
signed as to meet the special requirements 
of cutting below the top of the rails, yet 
having the general features of the Standard 
Goodman Slabbing Machine. 


Graybar Electric Co. 

New York, N. Y. 
Contained complete mine telephone equip- 

ment, including the latest development in 

mine telephone systems. This is the only 

one approved by the U. S. Bureau of Mines 

as permissible in gaseous mines. 


Hazard Wire Rope Co. 
Wilkes-Barre, Pa. 

A large exhibit case and samples of Wire 
Rope together with literature description of 
their product, comprised this showing. 


Hendrick Mfg. Co. 
Carbondale, Pa. 


An exhibit consisting of perforated metal 
screens “Mitco” Interlocked Steel Grating 
and Elevator Buckets. 


Hercules. Powder Co. 
Wilmington, Del. 

This display consisted of an enlarged 
facsimile of a cartridge of Hercoal-F. The 
eartridge is apparently suspended in mid- 
air with a mechanically operated unit pass- 
ing around it. In addition a motion pic- 
ture was shown and literature distributed. 


Hockensmith Wheel & Mine Car Co. 
Penn, Pa. 

Exhibited Plain Bearing Wheels, show- 
ing their disc closure type. Also Sheaves 
and Rollers fitted with Roller Bearings for 
rope haulage. 


Holstein, P. W. 
Columbus, Ohio 


On exhibition was their drop bottom 
mine car consisting of the steel body and 
steel and wood bottom, the latter being 
connected to body by cast steel hinges at 
one end. This car is used in connection 
with a mine car dump of Holstein con- 
struction which is adapted for continuous 
dumping. 


Hyatt Roller Bearing Co. 
Harrison, N. 


Exhibition at this booth was the various 
types of bearings for all kinds of mining 
machinery and equipment which are manu- 
factured by the Hyatt Roller Bearing Com- 
pany. 


Ideal Commutator Dresser Co. 
Sycamore, Il. 


A complete line was shown of Commu- 
tator Maintenance Equipment, consisting of 
the following: Commutator Stone, Com- 
mutator Precision Grinders, Mica Under- 
cutter, Blower and Suction Devices, Slot 
Cleaners, Commutator Cement, Brush Seat- 
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ing Kits, Coil Tamping Tools, Wedge Driv- 
ers, Commutator Slotting Files, Commu- 
tator Slotting Saws and Milling Cutters, 
Armature Slot Cleaners, Wire Strippers, 
Commutator Turning Tools, Wire Connec- 
tors, ete. 


Tronton Engine Co. 
Ironton, Ohio 

This display consisted of a complete 
Ironton Shaker Conveyor Driving Engine, 
with a short length of trough in actual 
operation, and typical parts ot Lronton bat- 
tery locomotives and lronton Trolley loco- 
motives. 
Jeffrey Mfg. Co. 
Columbus, Ohio 

35-L Shortwall Coal Cutter, a new low 
vein machine which is only 18 in. high 
over ail and equipped with a 50-h.p. motor, 
was shown, a 35-D Pit Car Loader of the 
4-wheel self-propelling all-steel type, also a 
stepped Muilti-Bladed Fan in operation, 
turn.ng slowly to show the action of the 
double ring oiling system of the new type 
of bearing used in Jeffrey Fan Construction. 


Joy Mfg. Co. 
Franklin, Pa. 

The improved type 7-BU Joy Loader 
which is constructed to an overall height 
of 48 in. and supplied only in permissible 
equipment. A special feature of this unit 
is the single strand discharge conveyor, 
which moves through an are of 45 degrees 
on euch side of the center line of the ma- 
chine ior discharging into cars or convey- 
ors. 

Keystone Lubricating Co. 
Philadelphia, Pa. 

On display was the Keystone Pneumatic 
Safety Lubricator with a special hookup 
for filling mine car wheels. This includes 
a quick acting special valve and nozzles to 
fit practically any make of car wheel plug. 
Photographs were shown of the Keystone 
Lubricator equipped mine locomotives and 
special Keystone greases for all mine loco- 
motives. 


Koppers-Rheolaveur Co. 
Wilkes-Barre, Pa. 
Working model of a Rheolaveur Free 
Discharge Plant, demonstrating by actual 
separation of coal and rock, how this type 
of plant cleans the finer sizes of coal. This 
model was operated by a 1% h.p. Centrif- 
ugal Pump. A Scene-in-Action diagram- 
matic picture of a complete Rheolaveur 
Plant, showing its action on minus 4-inch 
material. Also pictorial exhibit of going 
plants and Carpenter Driers. : 


A. Leschen & Sons Rope Co. 
St. Louis, Mo. 

In addition to having on display sam- 
ples of the various types of wire rope manu- 
factured for coal mining purposes, were 
some of their wire testing machines and 
demonstrating some of the tests to which 
they subject all wires before they are put 
into any of their products. Large photo- 
graphs showing many aerial rope tramway 
installations were also exhibited. 

Lincoln Steel & Forge Co. 
St. Louis, Mo. 


A new and recently developed electrically 
operated greasing machine with a displace- 
ment of 5 pounds of grease per minute, en- 
tirely automatic in control and developing 
a thousand pounds pressure per square in. 
was the feature of this showing of greas- 
ing systems for mine cars and types of 
grease plugs. 


Link-Belt Co. 
Chicago, Ill. 

This exhibit consisted of pictures of vari- 
ous coal mine installations, booklets cover- 
ing the various products of the company. 
Lorain Steel Co. 

(Subsidiary of the U. 8. Steel Corp.) 
Johnstown, Pa. 

This exhibit showed one of their mine 
ears, their face conveyor and their sec- 


tional conveyor. Also timber jacks and 
roof jacks. 
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McLaughlin Manufecturing Co. 
Joliet, Ill. 

This company exhibited detachable bits 
for use in drilling. 
MacWhite Co. 
Kenosha, Wis. 

Sample boards and show cases, but 
the feature of this exhibit was a large reel 
of 1% in. diameter, 6x 19, internally lubri- 
cated steel wire rope for mine hoisting, 
Grease of the right kind applied during 
the fabrication is an important factor in 
the life of mine ropes and is being pointed 
out by this company. 


Mancha Storage Battery Locomotive Co. 
St. Louis, Mo. 

This showing included a Mancha Type 
A Coalgetter, and Type B Coalgetter. “Coal- 
getter’ is a copyrighted word descriptive 
of this piece of equipment. 

McGraw-Hill Catalog & Directory Co. 
New York, N. Y. 

Coal Mining Catalogs, Coal Buyers Cata- 
logs and Coai Age, the McGraw-Hill Publi- 
cations, 

Meco, Incorporated 
Baltimore, Md. 

An E.22 Shaker Conveyor Driving Gear 
open to show internal mechanism and the 
character gf workmanship was the feature 
of this showing by the American agents for 
the Mining Engineering Company, Ltd. 
Also a display of photographs illustrating a 
Meco Gathering and Face Belt Conveyor 


Mine Safety Appliances Co. 
Pittsburgh, Pa. 

The Mine Safety Appliances Company 
showed the new Edison Model F Electric 
Safety Cap Lamp. Features of the exhibit 
included a new fireproof charging rack for 
Edison lamps and a new miner’s safety 
hat. Also rock dusting equipment, McCaa 
2-Hour Oxygen Breathing Apparatus, Wolf 
Flame Safety Lamps, H-H Inhalators, Bur- 
rell Gas Masks, Pyrotannic Detector and 
much other safety equipment. 


Mining Safety Device Co. 
Bowerston, Ohio. 


An electrically operated tipple, featuring 
the latest developments in car handling ma- 
chinery. Cars are automatically fed to the 
dump by means of a Nolan Bumper Stop 
Feeder. e new Power Rotary Pump, 
equipped with Nolan Dump Lock, receives 
the cars and dumps them. Cars are then 
handled over the empty track by means of 
a chain haul. The dump is equipped with 
the new Positive Starting and Quiet Stop- 
ping features advertised by the company. 


Mines Equipment Co. 
St. Louis, Mo. 


The Electric Switchman was the feature 
of this showing. Two small models operat- 
ing miniature switches were arranged to 
illustrate the advantages of this piece of 
equipment. Signal switches and signal light 
boxes for underground use were important 
parts of the display, and in addition rubber 
cable vulecanizer and moulded electrical 
cable connectors were shown. 


Mining Congress Journal 
Washington, 


Detailed information concerning the vari- 
ous phases of the American Mining Con- 
gress’ work. Copies of THe MrIntne Con- 
GRESS JOURNAL were on display and data 
available of interest to advertisers and 
readers alike. 


Morrow Mfg. Co. 
Wellston, Ohio. 


_Two working models of coal screens were 
displayed, one a horizontal screen and the 
other an inclined screen, also screen plates. 
Morse Chain Co. 

Ithaca, N. Y. 


_ Besides various samples and various de- 
vices to show the many uses of Morse Silent 
Chain in power transmission, the three fea- 
tures of this exhibit were: A Morse Silent 
Chain Speed Reducer with Morse Flexible 
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Couplings; a small Morse Chain Drive 
showing the dise oiler and a Morse Drive 
with a ring oiler designed by Morse engi- 
neers for oiling the larger powered drives. 


Mt. Vernon Car Mfg. Co. 
Mt. Vernon, Il. 

A pit car loader which has been designed 
with the addition of two small wheels 
toward the loading end which makes the ma- 
chine very easy to move from room to room. 
Forgings, such as mine car links, coupling 
pins and also mine car wheels were shown. 
There were pictures of box cars, automobile 
cars, gondolas and special cars produced by 
this company. 


Myers-Whaley Co. 
Knocville, Tenn. 

This exhibit consisted of a model to show 
the advantages of Myers-Whaley Shoveling 
Machines, and the feature was a_ special 
No. 3 Myers-Whaley Automatic Shoveling 
Machine with all of the late improvements. 


National Conveying Equipment Corp. 
Chicago, Il. 

This exhibit consisted of a swing-type pit 
car loader. This machine is of the self- 
propelling type, the carriage of which is 
equipped with a pair of telescopic rails 
which can be pulled out on either side of 
the carriage, while the conveyer itself is 
mounted on a small truck which allows the 
conveyor to be moved to either side of the 
carriage. 


National Carbon Co. 
Cleveland, Ohio. 

Showing various types of carbon brushes, 
and welding carbon. A feature of the ex- 
hibit was the new LEverready Sunshine 
Lamp. Further—Flasher Lights, Permis- 
sible Shot Firing Units, Permissible Flash 
Lights and Shot Firing Batteries. 


National Malleable & Steel Castings Co. 
Cleveland, Ohio. 

The Willison Mine Car Coupler, which 
has been designed to provide automatic 
coupling and at the same time meet the re- 
quirements of service conditions, to 
found in mine operations, was on display, 
together with Naco Steel Swivel Hitching, 
and Steel Single Length Hitching. There 
was also on view Naco Cast Steel Steam 
Shovel Chain, cast from Electric Furnace 
Steel, each link cast in one solid piece. 


Niagara Concrete Mizer Oo. 
Buffalo, N. Y. 

The manufacturers of the Niagara 
Counterflow Screen which operates on the 
rotary principle exhibited their screens 
which are supplied in one, two and three- 
deck sizes. 


Norma-Hoffmaan Bearings Corp. 
Stamford, Conn. 

This exhibit consisted of their regular line 
of ball, roller, and thrust bearings. 


Northern Conveyor & Mfg. Co. 
Janesville, Wis. 

Two pit car loading conveyors of their B 
Model Type. One fully equipped with ap- 
proved permissible electric motor and con- 
trol for use in gaseous mines and the other 


equ:pped with standard open type motors 
and control. 


Ohio Brass Co. 
Mansfield, Ohio. 

This interesting exhibit included, among 
many other items of mining electrical 
equipment; trolley line equipment, track 
bonds, porcelain insulators, mine locomo- 
tive headlights, sectionalizing switches, and 
safety devices. 

Osborne Register Co. 
Cincinnati, Ohio. 

The various types of scrip issuing register 
equipment manufactured by this company 
are on display. They also showed metal 
scrip. 

Pennsylvania Crusher Co. 
Philadelphia, Pa. 

This company exhibited the type of coal 
erusher used in the Pennsylvania Bradford 
Breaker for reclaiming coal from picked 
refuse. Also, samples of the character of 
coal and impurities treated and showing the 
reclaimed product. 


Pennsylvania Mining Machinery Corp. 
St. Benedict, Pa. 


Of particular interest in this exhibit was 
a working model of a Peale-Davis Dry 
Cleaning Process which shows clearly the 
principle upon which the process is based 
and the way in which the system works. 
Photographs and literature descriptive of 
Pennsylvania Mining Machinery Corpora- 
tion installations were shown. 


Phillips Mine & Mill Supply Co. 
Pittsburgh, Pa. 

An operating model of the Phillips-Bark- 
ley Gravity Rotary Dump and a_ small 
model of Cross-Over Dump were the fea- 
tures of this exhibit. Mine car wheels of 
plain and roller bearing types, samples ‘of 
various styles of plate work for both mine 
cars and tipple equipment, screen and bear- 
ing bars for gravity screens, pans for face 
conveyors, mine car details, links, pins, and 
bumpers made up the balance of this show- 
ing. 


Pittsburgh Coal Washer Co. 
Ambridge, Pa. 

This company’s vibrating screen double- 
deck tandem type was shown. 


Pittsburgh Knife & Forge Co. 
Pittsburgh, Pa. 

A large display board upon which was 
mounted clevice hitchings, three link hitch- 
ings, single link hitchings, drop forge swivel 
hitchings, mining machine bits, bit steel, 
puncher picks, and set screw wrenches was 
shown. Another feature of the exhibit was 
a group of different sizes of bit boxes used 
to carry mining machine bits into and out 


of the mine. ° 


Portable Lamp & Equipment Co. 
Pittsburgh, Pa. 

Development in mine lamps, the Superex 
Wheat designed to give more light, without 
increase in Wheat and embodying new and 
interesting improvements in mine lamps. An 
illuminating charging rack with lamp in 
operation was a feature of this exhibit. 


Post-Glover Electric Co. 

Cincinnati, Ohio. 
P. G. Hohomanite Steel Grid Resistances 

and W. W. Direct Current Motor Starters 

were on exhibition. Also sets of resistances 

which have been made up for mine loco- 

motives*and mining machines. 


Pure Oil Co. 
Columbus, Ohio. 

At this booth the mysterious “Flow Oil 
Barrel” was in operation using Tiolene 
motor oil. Featured in the exhibit were the 
various products of the Pure Oil Company 
among which are: soaps, oils and greases. 


Roberts & Schaefer Co. 
Chicago, Ill. 

Photographs and line drawings of recent 
plants constructed by Roberts & Schaefer 
embodying the use of Arms Screens: Air 
Vibrating Screens, Air Concentrators, 
Menzies Hydro Separators, and Car Dump- 
ers of all kinds together with feeders and 
caging mechanism. They advocate combined 
wet washing and dry cleaning plants. There 
was an operating model of the U Recipro- 
cating Car-Feeder and moving pictures of 
recent R & § installations. 


Robinson Ventilating Co. 
Zelienople, Pa. 

Several types of fan equipment demon- 
strating the performances of the various 
kinds under variable operating conditions. 
Their booth included also a number of fan 
models as well as full-size small fans. 


John A. Roebling’s Sons Co. 
Trenton, N. d. 

A sample section of the cables to be 
erected for the new Hudson River Bridge. 
The section was 36 inches in diameter and 
contains 26,474 galvanized wires .195 in 
diameter. In addition there was a 2% inch 
sample of the wire rope that will be used to 
suspend the super-structure of the above 
mentioned bridge. 


Rome Wire Co. 
Rome, N. Y. 

Rome Wire Company Division of General 
Cable Corporation featured its Super Serv- 
ice Trenchlay Cables. Trenchlay is a new 
power cable with wholly non-metallic jacket 
in which the conductors are sealed from 
moisture and protected from acids and 
alkalines, by chemically inert materials. 


Safety Mining Co. 
Chicago, Ill. 

CARDOX Cartridge, a non-explosive 
method for dislodging coal at the working 
face, using carbon dioxide as the blasting 
medium was the feature of this exhibit. 
CARDOX is approved by the Bureau of 
Mines as a permissible blasting device. 


Sanford-Day Iron Works 
Knoeville, Tenn. 

An electrically operated complete mini- 
ature coal mine, fully equipped with model 
S and D Griffith Automatic Drop-Bottom 
Cars, was the interesting feature of this 
showing. Moving pictures of various coal 
mines where S and D Griffith Automatic 
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Drop-Bottom Cars are used, also featured 
the exhibit. 

Simplex Wire & Cable Co. 

Boston, Mass. 

Wire and cables for all electrical purposes 
were shown. TIREX cable and cord for 
portabie service in connection with loco- 
motives, undercutters, loaders, drills, shot- 
tiring, arc-weiding, motor leads, power lines, 
bore hole and shaft feeders were the fea- 
tures of this exhibit. 


Streeter-Amet Weighing & Recording Co. 
Chicago, Ill 

A dwarf scale and mine car with a full 
size weight indicating and recording attach- 
ment, having a reduced capacity of 500 
pounds, was the principal item of this ex- 
hibit. 

S € S Mfg. Co. 
Centralia, IU. 

S & S Detachable Blades with S & 5S 
Patent End Augurs were shown. These 
Patented Detachable Blades are made of 
tool steel and are scientifically tempered. 


Sullivan Machinery Co. 
Chicago, Ill. 


The principal feature of this exhibit was 
a type “CLU” Track Cutting machine, 
shewn on rails with power, demonstrating 
its adaptability as an undercutter, over- 
cutter or shearing machine; it was equipped 
with the Sullivan Universal Electric Drill. 
Operating demonstration of manufacturing 
coal mining machine cutter bits; Sullivan 
Portable Hoists; Sullivan Undercutting 
Machine “CLE-2.” Also an interesting set 
of diamond drill cores. 


Templeton, Kenly & Co., Ltd. 
Chicago, Iil. 

Jacks from 5 to 35 tons capacity were 
shown. The 5-ton jacks are for use on 
standard coal cutting equipment, 6-ton jack 
is for use on heavier cutting equipment and 
for small locomotives, and the No. 22 10-ton 
jack is for use on heavy electric locomotives. 
Of interest also was the No. 325 Simplex 
Timber Jack of 5-ton capacity. 


Timken Roller Bearing Co. 
Canton, Ohio. 


A moving exhibit showing an electrically 
operated railroad train coming out of and 
entering a tunnel near the top of a moun- 
tain. In the lower foreground was built a 
miniature city showing the universal use of 
Timken Bearings, throughout all industry, 
by means of flashing signs. On a street 
in the immediate foreground were two 
streams of traffic. In addition Timken bear- 
ings as applied to various types of mining 
equipment were shown. 


Tool Steel Gear & Pinion Co. 
Cincinnati, Ohio. 


On display were stock gears and pinions 
which are used on the standard makes of 
mining machines and locomotives. There 
were also a number of special gears and 
pinions and miscellaneous material which 
has been made up especially for the expo- 
sition. 

Bertrand P. Tracy Co. 
Pittsburgh, Pa. 


This company showed a Pit Car Loader 
of new and simplified design, a new Cutter 
Arm for Short-Wall Machines, the Cincin- 
nati Cutter Chain, Strom Ball Bearings 
and their regular line of machine and loco- 
motive repair parts. 


Traylor Vibrator Co. 
Denver, Colo. 


One of their type FB2 screens was dis- 
played in operation in a special frame. Also 
in operation was a Vibrating Conveyor. 
showing was made of a Vibrote Laboratory 
Screen for laboratory testing. 


W. S. Tyler Co. 
Cleveland, Ohio. 


Type 60 HUM-MER Screen with some 
new features never before exhibited by them 
was the feature of this exhibit. There was 
also a cut out model of the Vibrator, a 
RO-TAP Testing Sieve Shaker, a DELA- 


THE MINING CONGRESS JOURNAL 


TESTER, Testing Sieves and Wire Screen 
Cloth samples. 

Union Carbide & Carbon Corp. 

New York City. 

Carbic No. 14 Cadet Lamp; Carbice No. 
2 Flare Lamp; Carbic Cakes No. 20's and 
5’s in glass jars; Empty 100 pound Union 
Carbide Drums, Miners’ Lamp size; 2 
Pyramids of Union Carbide Drums; Linde 
Air Products Company Cylinders; Prest- 
O-Lite Company Cylinders, WK size; Prest- 
O-Lite Company Cylinders, WC s.ze; Ox- 
weld welding and cutting equipment, includ- 
ing portable carriage welding and cutting 


torches, etc.; Stellite Display Board with 
Welding Rods. 
United Wood Treating Corp. 
Chicago, Ill. 

Interesting samples of Wolmanized and 
untreated mine lumber, props and ties, 


together with pictures and designs of simple, 
low-priced Wolman Salts Treating Plants, 
especially adapted to conditions and require- 
ments of mines, comprised the exhibit of 
this company. 


U. 8S. Bureau of Mines 
Washington, D. C. 

For gas detection was shown all the ap- 
proved types of methane detectors and a 
new gallery for testing flame safety lamps. 
This gallery also lends itself to showing the 
gas cap of various methane and air mix- 
tures. The explosibility of coal dust and 
its prevention are demonstrated in a gallery 
constructed to show the action of all mix- 
tures of coal dust and rock dust, and plain 
coal dust. 


Valley Camp Coal Co. 
Cleveland, Ohio. 

This exhibit featured the Paisley mine 
conveyor which is designed to load a trip 
of mine cars behind a loading machine or a 
pit car loader. 


Watt Car & Wheel Co. 
Barnesville, Ohio. 


Model Mine cars built 44 size, showing 5 
distinct types of mine cars of the latest 
designs, were the features of this exhibit. 


Waverly Oil Works Co. 
Pittsburgh, Pa. 


This exhibit contained a complete line of 
samples showing the proper lubricants for 
every type of machine either for automotive 
or industrial uses. Literature relative to 
the various grades of lubricants and the oil 
industry in general. 


Weinman Pump Mfg. Co. 
Columbus, Ohio. 


An operating exhibit of their standard 
“Pp” Self-Oiler Mine Gathering Pump, 
Motor driven. On display also a number of 
all bronze electric centrifugal pumps and a 
complete set of parts for these various 
pumps such as impellers, shafts, ball bear- 
ings, ete. 


Westinghouse Elec. & Mfg. Co. 
E. Pittsburgh, Pa. 


Line material, renewal parts, circuit 
breakers, trolley wheel transfer switch, type 
A drum, 5 HP. motor, 10 HP. fan-cooled 
motor with line starter, a line of direct 
current motors, Westinghouse-Nuttall gears, 
permissible mine locomotives, Grid-Glow 
tube, and a 1200-Ampere Automatic feeder 
circuit comprised this large exhibit. The 
purpose of automatically sectionalizing min- 
ing feeder circuits is to insure the best 
feeder performance in addition to the saving 
of labor charges over manual control. 
West Virginia Rail Co. 

Huntington, W. Va. 

The West Virginia Rail Company exhibit 
included samples of their complete line of 
steel mine ties, especially featuring their 
newly improved joint tie and main line tie. 
Examples of rail, solid steel and manganese 
steel frogs. Miscellaneous track material 
such as offset joints, switch stands, gauge 
rods and strip pit ties. The newly developed 
permanent rerailer for mine tracks was 
shown, as well as a section of track showing 
the use of the new Hunt balling tie. 
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ANNUAL CONVEN- |.analysis of the 
TION BIG SUCCESS operating condi- 
(From page 493) tions in mines using 
mechanical proc- 


esses. This work will be carried on by 
the state and district representatives on 
the committee, and by G. B. Southward, 
of Elkins, W. Va., and Washington, D. C., 
mechanization engineer of the American 
Mining Congress. It will be carried on 
by observation and inspection and will 
cover the 100 mechanized mines which 
have been reported on by Mr. Southward 
in the first phase of the activity cover- 
ing a survey of mechanization activities. 

The mining education resolution was 
adopted following a meeting of coal op- 
erators, mining-school officials, mining 
engineers, and Government officials. 
Their opinion was that bituminous min- 
ing companies should work out a plan 
whereby upon graduation the mining en- 
gineer would enter a two-year period of 
intensive practical training underground. 


TESTS OF V-TROUGH TYPE ROCK- 
DUST BARRIER 


For some time past tests of different 
types of rock-dust barriers, used as a 
supplementary means of preventing or 
limiting coal-mine explosions, have been 
conducted at the experimental mine of 
the Bureau of Mines near Pittsburgh, Pa. 
A previous statement dealing with V- 
trough barriers can now be amplified. 
The results herein described were ob- 
tained by subjecting the barriers to a 
rapid, moderately-strong explosion which 
determined the ability of the barrier to 
operately quickly and produce a proper 
dust cloud. V-troughs of the 12-in., 
10-in., and 8-in. size have been tested in 
an entry whose width was about 10 ft. 
and whose area was 65 sq. ft. Eight of 
the 12-in. troughs holding 1,920 pounds 
of dust were sufficient to stop this type 
of the explosion. When the 10-in. size 
was used it was necessary to have 14 
troughs holding 2,240 pounds of dust. 
The 8-in. size was a complete failure and 
should not be used. 

It does not follow that 8 and 14 of the 
12- and 10-in. troughs respectively 
should constitute a barrier wherever they 
are installed. A different type of ex- 
plosion may require a different quantity 
of dust; a change of area of the passage- 
way will also affect the requirements. 
For the present and until the investiga- 
tion is complete it is considered neces- 
sary that a barrier contain 75 pounds of 
dust for each square foot of cross sec- 
tional area of the entry and a sufficient 
number of troughs must be used to hold 
this amount. The troughs must also be 
installed exactly as in the experimental 
mine, details of which can be obtained 
from the Bureau of Mines. 


Legislative Review 


APID progress is being made by 
Rez: in disposing of the 

legislation outlined for the special 
session by the President, but adjourn- 
ment of the session is not expected until 
sometime in the summer. In the first 
month of the session the House and Sen- 
ate passed the bill to place agriculture 
on an economic equality with industry 
and the measure is now before the con- 
ference committee for adjustment of the 
Senate amendments, including the tariff 
debenture clause which is objected to by 
the House and the President. The Sen- 
ate is now considering the bill to re- 
apportion the membership of the House, 
based on the population of the country, 
and for taking a census of mines, distri- 
bution, employment and population in 
1930. 

Procedure in the House on the tariff 
revision bill was delayed by various 
causes. The bill had been scheduled for 
introduetion in the House on April 20, 
but it was May 7 before the measure 
was presented. The bill was unsatisfac- 
tory to many industries because it failed 
to allow increased duties, to give new 
duties in case the products were formerly 
on the free list, or decreased some duties. 
The House Ways and Means Committee 
gave heed to protests against the bill and 
heard members of Congress in behalf of 
proper duties on various products. It 
was not expected the House would pass 
the bill before June 1. It is understood 
the Senate Finance Committee will take 
three weeks or more for hearings on the 
bill, and it has been proposed that the 
Senate recess during this time. The 
House might also recess while the Senate 
is considering the bill. While the work 
of Congress is to be confined during this 
session to the measures above outlined, 
many other legislative proposals affect- 
ing mining have been introduced. These 
have been referred to the appropriate 
committees, but will not be considered or 
acted on until the next session meeting 
in December. 

Mining bills introduced include the fol- 
lowing: Amending the law prescribing 
’ the method of obtaining patent to min- 
ing claims by having the claims passed 
on by the courts; establishing an experi- 
ment station of the Bureau of Mines at 
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Congress Session Under Full Swing— 


Farm Bill In 


Conference — Tariff 


Measure Before House — Senate Con- 
siders Census And Reapportionment 
Of House Membership—Mining Meas- 


ures Introduced. 


Salt Lake City; granting unreserved 
mineral lands to the states; adjusting the 
Northern Pacific Railroad land grant; 
for contests of oil and gas permits; to 
forbid oil exploration in the United 
States by aliens whose countries do not 
allow exploration by Americans; to estab- 
lish an assay office at Dahlonega, Ga.; 
creating a division of safety in the De- 
partment of Labor; for consolidation of 
railroads; for suspension of immigration 
to the United States for five years and 
for application to Mexico of the 2 per- 
cent quota restriction law; and to license 
patents owned by the Government. 

The following is a summary of legis- 
lation proposed in Congress: 

S.201. Mr. King (Dem., Utah). This 
bill proposes to amend sections 2325 and 
2326 of the revised statutes prescribing 
the method of obtaining patents to min- 
ing claims. Under the bill, which has 
been introduced at several previous ses- 
sions, patents to mining claims would be 
issued by the courts instead of by the 
Interior Department. Public Lands. 

S. Res. 10. This resolution authorizes 
the Senate Mines and Mining Committee 
to hold hearings during the present Con- 
gress. Passed by the Senate. 


S.56. Mr. Smoot (Rep., Utah). This 
bill appropriates $1,000,000 for the con- 
struction of a plant at Salt Lake City, 
Utah, for investigations by the Bureau 
of Mines. Mines and Mining. 

S. 205. Mr. King (Dem., Utah). This 
bill appropriates $500,000 to establish a 
research station for the Bureau of Mines 
at Salt Lake City, Utah. Mines and 
Mining. 

S.940. Mr. Hawes (Dem., Mo.). This 
bill proposes to create a department of 
conservation for the purpose of promot- 
ing the national forests and to minimize 
or eliminate the pollution of waters. In- 
terstate Commerce. 

H. R. 1214. Mr. Dallinger (Rep., 
Mass.). This bill authorizes the Presi- 
dent to reorganize the Government de- 
partments in the interest of the proper 
and economical conduct of the business 
of the Government. Executive Depart- 
ments. 

S. 991. Mr. Bratton (Dem., N. Mex.). 
This bill proposes to grant unreserved 


non-mineral lands to the states. Public 
Lands. 
S.197. Mr. King (Dem., Utah). This 


bill appropriates $75,000 for surveying 
public lands in Utah. Appropriations. 

S.557. Mr. Pittman (Dem., Nev.). 
This bill authorizes the sale to the West- 
ern Pacific Railroad Company of 80 acres 
of land in Elko County, Nev., at $2.50 
per acre, with a reservation to the Gov- 
ernment of the coal and other minerals 
in the land. Public Lands. 

H.R. 2122. Mr. Colton (Rep., Utah). 
This bill authorizes the Court of Claims 
to pass on claims of the Ute Indians in 
Utah and Colorado. It is provided that 
the coal-bearing lands involved shall be 
valued at $15 per acre. Indian Affairs. 

S. 498. Mr. Bratton (Dem., N. Mex.). 
This bill grants 76,667 acres of non- 
mineral land for the benefit of the eastern 
New Mexico Normal School at Portales. 
Public Lands. 

S. 992. Mr. Bratton (Dem., N. Mex.). 
This bill grants to New Mexico public 
lands in the state on which the annual 
rainfall has not averaged 12 inches per 
year during the past 10 years. Public 
Lands. 

H. R. 2374. Mr. Crail (Rep., Calif.). 
This bill adds certain lands to the Sequoia 
National Park in California and applies 
the mineral land laws to such lands. 
Public Lands. 

5.326. Mr. Waterman (Rep., Colo.). 
This bill establishes the Royal Gorge Na- 
tional Park in Colorado, but does not 
affect the application of the mineral land 
laws to the park lands. Public Lands. 

8.669. Mr. Kendrick (Dem., Wyo.); 
and H. R. 2151, Mr. Colton (Rep., Utah). 
These bills, reported from the Joint Con- 
gressional Committee on Investigation of 
the Northern Pacific Railroad Land 
Grants, provides for court procedure to 
adjust the grant. 

S.870. Mr. Wheeler (Dem., Mont.). 
This bill provides for contests of oil and 
gas permits. Public Lands. 

S.317. Mr. Warren (Rep., Wyo.). This 
bill authorizes the issuance of oil and 
gas prospecting permits and leases in 
Wyoming, for the benefit of the Oregon 
Basin Qil and Gas Company. Public 
Lands. 

S.762. Mr. McKellar (Dem., Tenn.). 
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This bill would forbid citizens of foreign 


governments from obtaining title to oil 
their governments denied like privileges 
to citizens of the United States. Foreign Mining 
amg S. 201—King (D., Utah). Patents to Mining Claims Through Courts 

H. R. 2684. Mr. Maas (Rep., Minn.). s. S6_Smoot (R., Utah). Bureau of Mines Station at Salt Lake. 7 
This bill authorizes the Geological Sur- S. 870—Wheeler (D., Mont.). Contests o as Permits. 

‘ ne S. 762—McKellar (D., Tenn.). International Oil Rights. 

vey to assist in the preparation of mili- s. 533—Wheeler (D., Rn Strike Relief. — 
tary maps for the Government. Military S. 542—George (D., Ga.). Assay Office in Georgia. 
Affairs. Power 

S. 257. Mr. Jones (Rep., Wash., by re- H. R. 1811—Rainey (D., Ill.). Board to Develop and Control Waters. 
quest). This bill authorizes a loan fund S. 826—McKellar (D., Tenn.). Power Development. 
of $50,000 to associations organized for S. 815—McKellar (D., Tenn.). Muscle Shoals Development. 
leasing or purchasing lands for the es- Taxation 
tablishment of farm plants for the pro- S. 823—McKellar (D., Tenn.). Review of Tax Refunds. 
duction of mineral fertilizer by the feed- Labor 
ing of lime gypsum, granite and shale S. 928—Shortridge (R., Calif.). Division of Safety. 
to livestock and poultry. The associa- Transportation 
tions would be permitted by the Interior 

Department to remove lime, etc., from Ss. 580—Hawes (D., Mo.). Regional 
public lands for this purpose. Agri- Haul. 

S.5383. Mr. Wheeler (Dem., Mont.). Immigration 
This bill authorizes an appropriation of S. 890—Black (D., Ala.). Five-Year Suspension. 
$100,000,000 for relief of children in S. 151—Harris (D., Ga.). Mexican Restriction. 
strike areas, such as those in the bitu- Patents 
minous coal mines. Labor. S. 415—Reed (R., Pa.). License Government Patents. 

S. 542. Mr. George (Dem., Ga.). This Teri 
bill proposes to establish an assay office ariff 
at Dahlonega, Ga. Mines and Mining. | H. R. 2667—Hawley (R., Oreg.). Tariff Readjustment Bill. 

H. R. 1642. Mr. Welch (Rep., Calif.). 
This bill would place assayers in the Gov- _ — =e 


ernment mint service in the classified 
civil service. Civil Service. 

H. R. 2029. Mr. Hudspeth (Dem., Tex.). 
This bill provides for the coinage of 
10,000 50-cent silver pieces in celebration 
of the seventy-fifth anniversary of the 
Gadsen Purchase. Coinage. 

H. R. 2526. Mr. Eaton (Rep., N. J.). 
This bill provides for the coinage of 
20,000 50-cent silver pieces in celebration 
of the two hundred and fiftieth anniver- 
sary of the founding of the city of Tren- 
ton. Coinage. 

H.R. 1816. Mr. Ludlow (Dem., Ind.). 
This bill would make it unlawful for any 
person to make or use any slug or other 
device in imitation of coins for procuring 
any article or service from coin-operated 
machines. Judiciary. 

H.R.1811. Mr. Rainey (Dem., IIl.). 
This bill creates a water control board 
for development and control of water- 
ways and water resources, water con- 
servation, flood control, prevention and 
protection and for the application of flood 
waters to beneficial uses. The bill appro- 
priates $210,000,000. Flood Control. 

S. 826. Mr. McKellar (Dem., Tenn.). 
This bill restricts the jurisdiction of the 
Federal Water Power Commission to 
waterways on public lands and protects 
the rights of the states to regulate water 
powers in their borders. Commerce. 

8.813. Mr. McKellar (Dem., Tenn.). 
This bill creates a commission for the 
development of the Muscle Shoals, Ala., 
nitrate and power project. Agriculture. 


S. 815. Mr. McKellar (Dem., Tenn.). 
This bill authorizes the War Department 
to build transmission lines and dispose 
of power generated at Muscle Shoals. 
Agriculture. 

S.1. Amendment to by Mr. Harris 
(Dem., Ga.). This amendment to the 
farm relief bill, which was rejected, pro- 
posed to lease the Muscle Shoals project 
to the American Cyanamid Company. 

H. R. 2682. Mr. Maas (Rep., Minn.). 
This bill provides that in operating any 
utility under the War Department which 
sells services or supplies the cost of the 
products sold shall include customary 
overhead, including labor, rent, heat, 
light, and other expenses chargeable to 
the utility. Military Affairs. 

H. R. 2572. Mr. LaGuardia (Rep.,N.Y.). 
This bill amends the internal revenue 
law by providing that losses sustained 
during the taxable year by any corpora- 
tion operating or engaged in the busi- 
ness of a public utility, power plant, elec- 
tric or gas plant, chain stores, railroad, 
or transportation, shall not be deducted 
when such losses are incurred or caused 
by the purchase, publication, interest in, 
or control of any publication, newspaper. 
magazine, or other periodical. Ways and 
Means. 

S. Res. 48. Mr. McKellar (Dem., Tenn.). 
This resolution proposed an investigation 
by a committee of five Senators into tax 
refunds of more than $50,000. The ex- 
pense of the inquiry would be $10,000. 


S. 823. Mr. McKellar (Dem., Tenn.). 
This bill would provide that the Court of 
Claims pass on tax refunds of more than 
$1,000. Judiciary. 

S. 822. Mr. McKellar (Dem., Tenn.). 
This bill provides for action by the Board 
of Tax Appeals on tax refunds of more 
than $10,000. Judiciary. 

S. 696. Mr. McNary (Rep.,Oreg.). This 
bill proposes to make annual appropria- 
tions to the states maintaining engineer- 
ing experiment stations to aid in investi- 
gations on engineering in relation to ag- 
riculture, arts, and transportation. Agri- 
culture. 

S.454. Mr. Copeland (Dem., N. Y.); 
H. J. Res. 65, Mr. Fish (Rep., N. Y.). 
These bills propose to create a commis- 
sion to establish a national museum of 
engineering and industry in Washington, 
D. C. Labor and Library. 

S. 928. Mr. Shortridge (Rep., Calif.). 
This bill proposes to establish a division 
of safety in the Department of Labor. 
Labor. 

H.R. 1643. Mr. Welch (Rep., Calif.). 
This bill proposes to authorize the De- 
partment of Labor to conduct ihvestiga- 
tions in foreign countries along lines of 
value to labor and industry. Labor. 

H.R. 1577. Mr. Kelly (Rep., Pa.). This 
bill provides that in the census the Gov- 
ernment shall report whether or not each- 
person is employed and the kind of work 
engaged in. Census. 

S. 626. Mr. Jones (Rep., Wash.). This 
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bill proposes to create a prosperity re- 
serve and to stabilize industry and labor 
by expanding public works during periods 
of unemployment and industrial depres- 
sion. Commerce. © 

H. R. 1199. Mr. Sirovich (Dem., N. Y.). 
This bill proposes the establishment in 
the Department of Labor of an old-age 
security bureau to protect labor in its 
old age. Labor. 

S. 668. Mr. Fess (Rep., Ohio). This bill 
provides for consolidation of railroads. 
Interstate Commerce. 

S.580. Mr. Hawes (Dem., Mo.). This 
bill proposes to establish seven new dis- 
trict commissioners to assist the Inter- 
state Commerce Commission in handling 
rate questions. These divisions would be 
for the following sections: New England, 
Eastern, Southeastern, Central, Western, 
Southwestern, and Pacific, and their 
headquarters would be as follows: Bos- 
ton, New York, Atlanta, Cleveland, Chi- 
cago, St. Louis, San Francisco. Inter- 
state Commerce. 

S.411. Mr. Hayden (Dem., Ariz.). This 
bill would forbid railroads from charging 
less for a longer than for a shorter haul 
in the same direction. Interstate Com- 
merce. 

S. 273. Mr. Robinson (Dem., Ark.). 
This bill would forbid the use of other 
than steel or steel underframe cars in 
the railroad express and baggage service. 
Interstate Commerce. 

S.49. Mr. Harris (Dem., Ga.). This 
bill would make it unlawful for railroads 
to use other than steel or steel under- 
frame cars between cars of such make, 
or in front of such cars of such construc- 
tion, in its passenger transportation serv- 
ice. Interstate Commerce. 

H. J. Res. 8. Mr. LaGuardia (Rep., 
N. Y.). This resolution creates a com- 
mission to revise the shipping laws. 
Rules. 

S.890. Mr. Black (Dem., Ala.). This 
bill would suspend immigration of aliens 
to the United States for five years, begin- 
ning July 1, 1930. Immigration. 

S. 31. Mr. Edge (Rep., N. J.). This bill 
would grant preference in the quota 
limits of aliens trained and skilled in a 
particular business or science. Immigra- 
tion. 

H. R. 2038. Mr. Goodwin (Rep., Minn.). 
This bill proposes to repeal the national 
origin method of determining immigra- 
tion quotas. Immigration. 

S. Res.37. Mr. Nye (Rep., N. Dak.). 
This resolution proposed to discharge the 
Immigration Committee from considera- 
tion of S. 151 for repeal of the national 
origin provision. 

S.151. Substitute for by Mr. Harris 
(Dem., Ga.). This bill provides that ef- 
fective July 1, 1930, the quota restriction 
law shall apply to all countries of the 
Western Hemisphere, except Canada. 
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This would operate to exclude immigra- 
tion from Mexico. Immigration. 

S. 415. Mr. Reed (Rep., Pa.); and H.R. 
1932, Mr. Vestal (Rep., Ind.). These bills 
provide for the licensing of patents owned 
by the United States. Patents. 

H. R. 2667. This is the proposed new 
tariff act of 1929. Reported by the 
Committee on Ways and Means. 

H. J. Res. 43. Mr. Romjue (Dem., Mo.). 
This resolution calls on the President to 
reduce the duty on materials generally 
used by the agricultural population of the 
country in order to relieve its present 
burdens. Ways and Means. 

S. 843. Mr. Nye (Rep., N. Dak.). This 
bill proposes to refund $15,170 paid in 
duties by the Lehigh Briqueting Com- 
pany on imports in 1928 on machinery 
and equipment for a carbonizing and 
briquetting plant at Lehigh, N. Dak. 
Claims. 

S. 312. This bill provides for the taking 
in 1930 of a census of mines and em- 
ployment, distribution, and population. 
Reported by the Senate Committee on 
Commerce. 

S. 84. Mr. Smoot (Rep., Utah).; H. R. 
2175, Mr. Colton (Rep., Utah). These 
bills propose to pay $16,600 to the Great 
Western Coal Mines Company, represent- 
ing refund of purchase money paid by 
R. L. Bird in connection with a coal land 
entry, title to the land having been re- 
turned to the Government. Claims. 

S.1. This bill, designed to place agri- 
culture on a basis of economic equality 
with other industries, was passed by the 
Senate. A similar measure, H. R. 1, has 
been previously passed by the House, and 
the measure is now in conference to ad- 
just Senate amendments. 


CAVING METHODS IN METAL 
MINES 


A study of caving methods in metal 
mining is a feature of a general investi- 
gation of mining methods in the metal 
mines in the United States now being 
conducted by the United States Bureau 
of Mines, Department of Commerce. 

The Southwest Experiment Station of 
the Bureau, Tucson, Ariz., in cooperation 
with the University of Arizona, is mak- 
ing a study of the caving method of 
mining at the large porphyry mines of 
Arizona. Information Circular 6107, 
already published, deals with mining 
practice at the Morenci Branch of the 
Phelps Dodge Corporation, Morenci, 
Ariz. A paper on mining at the Ray 
mines of the Nevada Consolidated Cop- 
per Co., Ray, Ariz., by Robert W. 
Thomas, is almost completed. 

Undercut block-caving methods are in 
use at both of these mines. However, 
due largely to the different conditions 
of occurrence of the ore at the two 
places, the present methods differ in 
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several important respects, as for ex- 
ample, undercutting. Undercutting prac- 
tice at Morenci consists of driving a grid 
work of small drifts. When the pillars 
between drifts are blasted out, the ore 
above caves. At Ray undercutting con- 
sists of alternate small shrinkage stopes 
and pillars. When the pillars are 
blasted, the ore above likewise caves. 
Such differences probably will be found 
at the other mines to be studied and 
material for interesting and valuable 
studies as related to ore occurrence and 
extraction obtained. 


METHOD AND COST OF MINING 
ZINC AND LEAD AT AN OKLA- 
HOMA OPERATION 


A detailed description of the mining 
method-used and the results obtained in 
exploiting one of the zinc-lead deposits 
of the Kansas-Oklahoma-Missouri dis- 
trict is contained in Information Cir- 
cular 6113, by William F. Netzeband, re- 
cently issued by the United States Bu- 
reau of Mines, Department of Com- 
merce. The paper deals with No. 1 mine 
located in the heart of the town of 
Picher in the extreme northeast corner 
of Oklahoma. 


This is the second of a series of publi- 
cations dealing with mining methods and 
costs in the United States, says Scott 
Turner, Director, Bureau of Mines, in 
the introduction. Like the first paper 
it deals with an operation employing 
open stopes with pillar supports. Re- 
ports on 18 additional mines using the 
open stope method are in the course of 
preparation. After these reports are 
completed and published separately in 
Information Circular form, it is pro- 
posed to issue a bulletin in which will 
be discussed the open stope method 
with its variations, its applieation and 
limitations, and the costs ef mining 
under the various conditions where it is 
employed. Reports on other methods of 
mining are also being prepared, and it 
is planned to deal with these methods in 
a similar manner. These papers are all 
being written by officials and engineers 
of mining companies in accordance with 
an outline prepared by the Bureau of 
Mines for the purpose of obtaining uni- 
form and comparable data. 

The paper discusses methods used in 
the exploration and estimation of ore 
reserves, early and present mining 
methods, drilling and blasting practice, 
loading, tramming and pumping 


methods, labor efficiency, and the wage 
and contract system used. Details of 
mining costs are given. 

Copies of Information Circular 6113 
may be obtained from the United States 
Bureau of Mines, Department of Com- 
merce, Washington, D. C. 
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Morenci Branch of Phelps Dodge 
Sets New Record 


Hanging up the no-lost-time-accident 
banner for the fifth consecutive month, 
the Morenci branch of the Phelps Dodge 
Corporation has set a record which is 
perfect to date in preventing serious 
accidents. Not one lost time accident 
occurred during the entire month of 
April in any of its departments, accord- 
ing to the report issued by the Copper 
Queen labor office. 

The Old Dominion branch at Globe 
also scored a perfect month during 
April, and the Moctezuma unit at Naco- 
zari, Sonora, Mexico, comes in third 
place with only one accident which 
caused lost time by the injured man. 
This one did not occur in the under- 
ground department but happened in the 
crushing and concentrating division. 

The Morenci branch is the only unit 
which has had a perfect score for the 
year to date. Moctezuma branch ranks 
second for the year with an average of 
.019, based on the number of accidents 
per 1,000 shifts worked. The Copper 
Queen is in third place in the contest for 
the year to date with an average of .033; 
the Old Dominion branch is fourth with 
a score of .080; and the Stag Canon 
branch in fifth place with an average of 
105. The total number of accidents of 
the Moctezuma branch for the year to 
date is only four; the Copper Queen 11; 
Old Dominion, seven and the Stag Canon 
branch with many less employes than 
the larger metal mining units, eight. 


Flotation Plant of New Cornelia 
to be Enlarged 


Expenditure of $3,200,000 for the en- 
largement of the New Cornelia flotation 
plant at Ajo, Ariz., is now under way, 
including extensions to the present flota- 
tion units, under way for some time, and 
the addition of three more units to the 
plant. 

The power plant capacity is to be in- 
creased through the addition of another 
7,500 kilowatt turbine. 

To handle the increased tonnage of 
ore to be mined and transported to the 
crushers, three additional steam shovels 
will be added, and there will be added 
seven more locomotives. 

A number of other minor changes and 


improvements in the flotation mill will 
also be made. 

The original intention was to plan for 
the capacity of 10,000 tons daily by 
doubling the five-unit flotation plant on 
discontinuance of the leaching process, 
but it was found through experiments 
that a 50 percent capacity increase could 
be effected through certain changes and 
extensions and the addition of but three 
units, instead of five. That is, instead of 
10 units to treat 10,000 tons daily, there 
are to be only 8 to treat 15,000 tons 
daily. However, this is explained by 
stating that the changes effected on com- 
pletion are not exactly those of unit 
additions only, but in part those of im- 
proved and more economical processes. 


To Increase Production at Calumet 
& Arizona Junction Shaft 


Provisions for the immediate increased 
production of the Calumet and Arizona 
Mining Company’s properties at the 
Junction shaft in Lowell, Ariz., are 
given in an announcement of an expendi- 
ture of $470,000 for a new steam power 
plant at the property. 

The new power plant is to replace the 
present boiler and turbine plants at the 
Junction shaft. The boilers are to carry 
450 pounds of pressure and are to be on 
the modern high pressure type with a 
turbine generation of 350 k.v.a. capacity. 

Buildings, switchboards and towers 
are to be constructed in connection with 
the installation of the new power plant. 

Construction plans for the Campbell 
and Junction are rapidly going forward. 
The new electric hoist to be installed 
at the Campbell shaft is expected to 
arrive in June. The ground surrounding 
the shaft is being filled in with waste 
ore material in preparation for active 
operations there. 


United Verde to Sink Deep Shaft 
to 5,000-Ft. Point 


Because of concreting work being 
done in shaft No. 6 of the United Verde 
Copper property between the 2,100 and 
3,000-ft. levels, sinking of the two main 
shafts an additional 2,000 ft. from the 
3,000-ft. level has been temporarily sus- 
pended. Upon the completion of this 
work shaft-sinking operations will be 
continued to the 5,000-ft. level. 


Nevada State Bureau of Mines Will 
Make Survey of Mining Districts 


The Nevada State Bureau of Mines, 
authorized by the legislature, has been 
organized under the auspices of the 
board of regents of the University of 
Nevada with John A. Fulton, director of 
the Mackay School of Mines as director. 
The staff of the school will start on the 
mineral survey of the state as soon as 
the school year ends. 

Director Fulton states that this sur- 
vey will be as comprehensive as possible 
and will accomplish two objects. One 
will be to visit all districts that can be 
covered in the time available, collecting 
information about all types of deposits 
and the second, to gather full informa- 
tion on the quicksilver industry of the 
state, including geological and miner- 
alogical nature of all deposits, economic 
data, mining and milling methods of 
operating properties and all other per- 
tinent information of any sort. 


New Chemical Engineering Labora- 
tory for Study of Potash Problems 


In order to carry out the provisions of 
the Winter Act for chemical engineering 
research on the extraction of potash from 
leucite, alunite, and other potash-bearing 
minerals, the Nonmetallic Minerals Ex- 
periment Station, of the United States 
Bureau of Mines, in cooperation with 
Rutgers University at New Brunswick, 
N. J., is enlarging its facilities to include 
work on leucite and alunite in addition 
to the work now in progress on New 
Jersey green sands and saline minerals 
from Texas and New Mexico. Equip- 
ment is being installed to conduct unit 
chemical engineering operations, such as 
crushing, roasting, calcining, digesting, 
leaching, precipitating, clarifying, filter- 
ing, evaporating, etc. The scale of op- 
erations is the next stage beyond that of 
the chemical research laboratory and is 
designed to be the smallest scale in which 
the processes can be carried out in the 
same materials of construction and with 
the same type of equipment as would be 
used in the large-scale plant. 

By working on this chemical engineer- 
ing scale of operations it is expected to 
determine and solve some of the diffi- 
culties that are likely to be encountered 
in large-scale operations, especially such 
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matters as corrosion of equipment, diffi- 
culties in handling the material, diffi- 
culties due to heat transfer, clarification, 
etc. Sufficient data should be obtained 
for determining whether the process is 
promising enough to justify the erection 
of a pilot plant. 


Suits Over Carson Patents Wound Up 

William Loeb, vice president of the 
American Smelting & Refining Com- 
pany, announced May 11 settlement of 
litigation involving the American Smelt- 
ing & Refining Company, the Anaconda 
Copper Mining Company and the Carson 
Investment Company. 

The settlement covers all claims for 
past damages or profits, as well as the 
right to the future use of inventions con- 
trolled by the Carson Investment Com- 
pany, Mr. Loeb said. 

The Carson firm is owner of patents 
issued to George Campbell Carson, re- 
lating to reverberatory furnaces, which 
were held to be infringed by the Cir- 
cuit Court of Appeals of the Ninth Dis- 
trict and which have lately been the 
subject of accounting proceedings in the 
district courts of Washington and Mon- 
tana. The series of lawsuits, which ex- 
tended over a period of seven or eight 
years, has been brought to a definite 
close, Mr. Loeb said. 


Shattuck-Denn Finds Rich 


508 THE MINING CONGRESS JOURNAL 


Tuthill Resigns as American Zinc 
Institute Secretary 


Stephen S. Tuthill has announced his 
resignation as secretary of the Ameri- 
can Zinc Institute, to take effect August 
1. Mr. Tuthill is probably one of the 
best known men in the zine industry, 
both in this country and abroad. Upon 
completion of the organization of the 
Zinc Institute in 1918, Mr. Tuthill was 
elected its secretary and served in this 
capacity until the present time. No 
announcement has been made concern- 
ing his plans for the future. 


Pay Tribute to L. D. Ricketts 


Presidents of national mining and en- 
gineering organizations joined with 
representatives of all industries of Ari- 
zona in paying tribute to Dr. L. D. 
Ricketts, noted mining engineer of the 
Southwest and president of the Ameri- 
can Institute of Mining and Metallurgi- 
cal Engineers in 1916, at a “State Din- 
ner of Industries” held in Phoenix, Ariz., 
on April 24. 

A feature of the dinner was the pre- 
sentation of a testimonial of apprecia- 
tion to Dr. Ricketts in recognition of his 
prominent part in the development of 
the state’s mining industry over a period 
of nearly 40 years, and hence in Ari- 
zona’s general development during the 
same period. 

The testimonial was presented to Dr. 
Ricketts by Governor John C. Phillips 
on behalf of Arizona industries. It 
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consisted of a handsomely-stamped 
leather portfolio containing an appre- 
ciative biographical sketch and personal 
letters of greeting from President Her- 
bert Hoover, John C. Phillips, governor 
of Arizona; national mining and engi- 
neering bodies, and nearly 60 Arizona 
organizations. 

The dinner was attended by 450 repre- 
sentatives of all industries and organi- 
zations of the state. Principal speakers 
were F. W. Bradley, president of the 
American Institute of Mining and 
Metallurgical Engineers; Robert E. 
Tally, president of the American Mining 
Congress, and leaders in other interests 
in Arizona. A large delegation from 
the Arizona section of the A. I. M. M. E. 
was headed by Prof. E. P. Mathewson, 
of Tucson, also a former president of 
the national body. 

The dinner was sponsored by the Ari- 
zona Industrial Congress and arranged 
by its president, P. G. Spilsbury, himself 
a mining engineer and son of E. Gybbon 
Spilsbury, who was one of the early 
presidents of the American Institute. 
Mr. Spilsbury also designed the testi- 
monial. 


Cleveland-Cliffs and Eaton Interests 
To Unite 


An alliance was made recently be- 
tween the Cyrus S. Eaton interests and 
the Cleveland-Cliffs Iron Co. A _stock- 
holders’ meeting will be held in Cleve- 
land June 4 to ratify the alliance and 

at that time details of the ar- 


Ore 


Shattuck-Denn Mining Cor- 
poration has cut 20 ft. of 9 
percent copper ore in the drift 
being driven to connect with 
the Calumet & Arizona Junc- 
tion mine, according to advices 


from the property. / 
This ore is reported to be 
about 800 ft. west of the Denn 
and near the Calumet & Ari- 
zona line. Shattuck-Denn had 
already cut the main ore 
body on the 2,200-ft. level, 
and this new ore body is said 
to give every promise of ex- 
tending through to connect 
with the main ore body. Ex- 
perts claim that from the 
character of the ore, its grade 
and general occurrence, Shat- 
tuck has in its Denn workings 
an ore body of the greatest 
importance with conditions 
similar to those of the cele- 
brated Campbell body of Cal- 
umet & Arizona about 1,000 
ft. to the southeast of the 


SLA 


rangement will be announced. 
The Cleveland-Cliffs Iron Co. 
is the fourth largest shipper 
of iron ore from the Lake Su- 
perior district. It is possible 
that this company may form 
a part at least of the mining 
branch of the expected com- 
bination of producers. 

A letter to stockholders 
from W. G. Mather, president 
of Cleveland-Cliffs Iron Co., 
recommends the adoption of 
the plan approved by the di- 
rectors and principal stock- 
holders of the company. In 
effect the proposal includes 
the formation of the Cleve- 
land-Cliffs Iron Corp., a hold- 
ing corporation. Preferred 
stock of the Cleveland-Cliffs 
Iron Co. is to be created 
carrying a $5 dividend and to 
be distributed to Cleveland- 
Cliffs stockholders in a ratio 
of 1% shares of preferred 
stock for each share of com- 
mon stock held. A cash divi- 
dend of $5 a share is to be 


Denn, and with correspond- 
ingly large possibilities. 


Washington Daily News  istributed to Cleveland-Cliffs 
Maybe this is what they meant 


Iron Co. stockholders, aggre- 
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gating $2,000,000. The Cleveland-Cliffs 
Iron Co. common stock is to be placed in 
the holding company in exchange for 
half the holding company’s stock. The 
other half of the holding company’s 
stock is to go to Cyrus S. Eaton and 
. associates in exchange for a group of 
steel stocks having a market value of 
about $40,000,000. 

The proposal indicates that the forma- 


tion of a large independent steel com- 


pany is expected, the result of the 
merger of several independents. 


Carl Hedman Named Superintendent 
of Hanna Properties 

Carl Hedman has been appointed gen- 
eral superintendent of the M. A. Hanna 
companies in the Hibbing district. Mr. 
Hedman succeeds the late Frank H. 
Cohoe, who died May 18 after a short 
illness with pneumonia. 

Mr. Hedman came from the Virginia 
district of the M. A. Hanna Company 
to Chisholm in 1923, and was later trans- 
ferred to the Hibbing district. 

Succeeding Mr. Hedman as assistant 
general manager of the M. A. Hanna 
Companies is William E. Craig, at the 
present time superintendent of the 
Buffalo Susquehanna Company. 


Phelps Dodge Corp. Dividend on $3 
Annual Basis 

Phelps Dodge Corporation has de- 
clared a quarterly dividend of 75 cents 
a share on new stock, placing the stock 
on a $3 annual basis, equal to $12 an- 
nually on old stock which was split four 
for one and which paid $10 annually. 
The dividend is payable July 1 to stock- 
holders of record June 4. 


Hartman Gold Acquires Oatman 
Gold M. & M. Co. 

The Hartman Gold Mining Company, 
of Oatman, Ariz., recently acquired the 
ownership of the Oatman Gold Mining 
& Milling Company of same place and 
H. O. Granberg, of Oshkosh, Wis., spent 
several days at Oatman and Kingman, 
Ariz., taking inventory of the property 
equipment and buildings, placing a 
contract with Vukeye Brothers, well 
known mine contractors, for several hun- 
dred feet of cross cutting the Hartman 
ground at depth. A cross cut has been 
started from a three-compartment shaft 
500 ft. deep and running in a northerly 
direction across the Hammond vein at 
500 ft. from shaft, and reaching the 
main Hartman vein which is very prom- 
inent outcropping Dyke about 300 ft. be- 
yond, and the cross cut gains depth 
quite rapidly in following a northerly 
direction from the low side to the higher 
side of the mountain. The property is 
well developed and upwards of $160,000 
has already been expended on it. 
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Where the new Commerce Department building is rising in Potomac Park, 
Washington, D.C. The Bureau of Mines is one of the divisions of the Depart- 
ment which will be housed here upon completion of the structure 


Two North Tintic Companies Merge 


Consolidation of the Lehi Tintic and 
Tintic Empire Mining Companies, own- 
ing adjoining properties in the North 
Tintic district of Utah, was consum- 
mated at a meeting of stockholders 
May 11. 

Under the plan approved by stock- 
holders 10 shares of Tintic Empire will 
be exchanged for 8 of Lehi Tintic, the 
capitalization of which has been in- 
creased to 3,000,000 shares at $1 par. 
Tintic Empire has 1,250,000 shares out- 
standing. When all of the Tintic Em- 
pire stock has been exchanged Lehi Tin- 
tic issue stock will amount to 2,000,000 
shares and 1,000,000 shares will be left 
in the treasury. 

Development of the Lehi Tintic, al- 
ready financed, it is said, calls for sink- 
ing of the shaft from the 750 to the 
1,100 level. Guy W. Crane, formerly 
geologist for the Chief Consolidated 
Mining Co., will direct operations. R. M. 
Crocker will continue as mining engineer 
and Charles Zabriskie as superintendent. 


Use Smelter. Slag As Ballast for 
Railroad Tracks 


The Southern Pacific Railroad has 
purchased the huge slab dump of the 
copper smelter of the Mason Valley 
Mines Co., at Thompson, Nev., and is 
laying 6,000 ft. of track to the dump. 
The material will be used for ballast on 
the main line and is said to be superior 
for this purpose to gravel. The slag will 
be mined by the “coyote” method and 
loaded into gondola cars by a power 
shovel. The slag will be moved at the 
rate of 50 cars a day, it is reported. The 
railroad company started negotiations 
for purchase of the dump last winter, 
when it was announced that the smelter 
would close down. 


$15,000,000 Construction by Cerro 
De Pasco Copper 


A $15,000,000 construction program 
will be completed by the Cerro de Pasco 
Copper Corporation within three or four 
years, E. H. Clark, president, announced 
at the annual meeting of the stock- 
holders May 8. 


“The principal feature of this building 
program,” Mr. Clark stated, “is a larger 
power plant on the Montaro River, 
which will cost about $6,500,000; an elec- 
trolytic zine plant at Oroya, with two 
concentrating mills, one of which is to 
treat 1,000 tons and the other 600 tons 
a day; an office building in Lima, a 
tramway and small plant and equipment 
for serving the Yaurichocha mine dur- 
ing its further development, and the 
Nahr tunnel, 30,000 ft. long, which will 
take 3 to 4 years to drive. This tunnel 
will drain the Morococha mine to a 
depth of 1,650 ft., which is 650 ft. below 
the present deepest working.” 

The company’s production in 1928 
totaled: Copper, 97,769,279 pounds; lead, 
29,380,000 pounds; zinc, 20,000,000 
pounds; silver, 16,383,847 ounces; gold, 
26,013 ounces. 


Kervin Appointed Manager of Em- 
pire Star, Grass Valley 


George A. Kervin, general manager of 
the Mason Valley mines for the past 
two years, has been appointed to that 
position with the Empire Star Mines, 
Ltd., a company formed to take over the 
great Empire and North Star mines at 
Grass Valley, Calif. This company is a 
subsidiary of the Newmont Corporation, 
which also controls the Mason Valley 
Mines Co. The company’s smelter at 
Thompson closed down April 1. 
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NATIONAL SAFETY COMPETITION AWARDS 
ANNOUNCED 


Mines Of Jeddo-Highland, U. S. Coal & Coke, And Brule Min- 
ing Companies Win Anthracite, Bituminous And Metal Mine 
Awards, Respectfully—Notable Safety Records Achieved 


The records achieved by a number of 
mines and quarries in operating over long 
periods of time without injuries to em- 
ployes or with remarkably low accident 
rates, while participating in the National 
Safety Competition held during 1928 
under the auspices of the United States 
Bureau of Mines, are characterized by 
Secretary Lamont, of the Department of 
Commerce, as “a definite and substan- 
tial contribution to safety in industry in 
the United States,” in congratulatory 
letters addressed to the participating 
companies. Three large iron mines in 
Michigan, an Oklahoma zinc mine, a 
Kansas zinc mine, three nonmetallic min- 
eral mines in Ohio, Missouri, and West 
Virginia, and 34 quarries and open-pit 
mines in Alabama, California, Indiana, 
Kansas, Michigan, Missouri, New Jersey, 
New York, Ohio, Pennsylvania, Texas, 
Virginia, and Washington were operated 
throughout the year without a single ac- 
cident involving loss of working time by 
an employe. Two hundred and eighty- 
four mines and quarries, located in 35 
states, were represented in the contest. 
The total amount of exposure to hazard 


was more than 91,000,000 man-hours. 
Commendatory letters were written by 
Director Scott Turner, of the Bureau of 
Mines, to various mines and quarries 
awarded honorable mention in the con- 
test. 

First place in the anthracite mining 
group was awarded to the Jeddo No. 7 
mine of the Jeddo-Highland Coal Com- 
pany, at Jeddo, Luzerne County, Pa. 
This mine worked 359,424 man-hours in 
1928 and recorded a loss of only .637 
day per thousand man-hours of ex- 
posure. 

Honorable mention in the anthracite 
mining group of contestants was given 
to the Midvalley colliery of the Hazle 
Brook Coal Company, Wilburton, Pa.; 
the Upper Lehigh colliery of the Hazle 
Brook Coal Company, Upper Lehigh, Pa.; 
the Highland No. 6 mine of the Jeddo 
Highland Coal Company, Jeddo, Pa.; and 
the Ebervale mine of the Jeddo Highland 
Coal Company, Jeddo, Pa. 

In the bituminous coal mining group, 
first place was awarded to the No. 4 
mine of the United States Coal and Coke 
Company, at Thorpe, W. Va. At this 
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mine 418,469 man-hours were worked in 
1928 with a loss of but three days, which 
represented only .053 day per thousand 
of man-hours of exposure. 

Honorable mention in the bituminous 
group was given the Steward mine of 


W. J. Rainey, Inc., at Southwest, Pa.; - 


Thermal No. 1 of the Black Creek Coal 
and Coke Company, Trafford, Ala.; the 
Dawson No. 8 mine of Phelps Dodge 
Corporation, at Dawson, N. Mex.; and 
the Chandler mine of the Victor-Ameri- 
can Fuel Company, at Chandler, Colo. 

First place in the metal mine group 
was given the Berkshire iron mine of 
the Brule Mining Company, Stambaugh, 
Mich. This mine employed an average 
of 177 men, working 403,487 man-hours, 
without a single lost-time accident. 

In the metal mining group honorable 
mention was given the Rogers iron mine 
of the M. A. Hanna Company (Munro 
Iron Mining Company), Iron River, 
Mich.; the Jay Bird zine mine of the 
Commerce Mining and Royalty Company, 
Miama, Okla.; the Webber zinc mine of 
the Commerce Mining and Royalty Com- 
pany, and the West Side zine mine of 
the Commerce Mining and Royalty Com- 
pany, Cherokee County, Kans. The first 
three named went through the year 1928 
without incurring a single lost-time ac- 
cident. 

The best record among mines produc- 
ing nonmetallic minerals other than coal 
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was made by the Ironton limestone plant 
of the Alpha Portland Cement Company, 
Ironton, Ohio. At this plant 115,020 
man-hours were worked without a single 
accident. 

In the nonmetallic mine group honor- 
able mention was given the Manheim 
mine of the Alpha Portland Cement 
Company, Manheim, W. Va., which also 
had no lost-time accidents; the Lower 

_ Gypsum mine of the United States Gyp- 
sum Company, Gypsum, Ohio; No. 1 
mine of the United States Gypsum Com- 
pany, Southard, Okla.; and the North 
Holston mine of the Beaver Products 
Company, Inc., North Holston, Va. 

Among the quarries and _ open-pit 
mines the operation establishing the best 
record was the Wakefield iron mine of 
the Wakefield Iron Company, Wakefield, 
Mich., which employed 125 men and 
worked 283,680 man-hours without a lost- 
time accident. 

The 1928 contest marked the fourth 
holding of the National Safety Competi- 
tion, which has as its purpose, through 
the medium of friendly rivalry, the re- 
duction of the number of personal in- 
juries in the mines and quarries of the 
United States. Competing companies 
were grouped into five classes, namely, 
anthracite mines, bituminous coal mines, 
metal mines, nonmetallic mineral mines, 
and quarries and open-pit mines. An 
artistic bronze trophy, “Sentinels of 
Safety,” the gift of the Explosives En- 
gineer magazine, is awarded to the win- 
ning company in each group. The win- 
ner in each group was the mine or quarry 
whose record showed the smallest loss 
of time from accidents in proportion to 
the total amount of time worked by all 
employes. 

The competition for the trophy was 
restricted to mines employing at least 50 
men underground and to quarries and 
open-pit mines employing at least 25 
men in the pit. 


National Safety Competition Makes 
Brisk Start for 1929 

An annual safety contest in the min- 
ing and quarrying industries is con- 
ducted by the accident statistics section 
of the United States Bureau of Mines. 
In this contest, known as the National 
Safety Competition, companies compete 
for the “Sentinels of Safety” trophy, 
which is an artistic and highly attrac- 
tive bronze statue. Five trophies are 
awarded annually for the best safety 
records at mine and quarry operations. 
The enrollment for 1929 in the National 
Safety Competition thus far includes 
233 large mines and quarries. 
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RECOMMENDED PRACTICE FOR COAL MINE VENTILATION 


A committee of the Coal Mining 
Branch, National Standardization 
Division of the American Mining 
Congress has completed a set of stan- 
dard recommendations covering ap- 
proved practice in Coal Mine Ven- 
tilation. This committee is largely 
representative of the coal mining dis- 
tricts of the United States and has 
set forth what is believed to be the 
safest, most economical and efficient 
requirements for this phase of the 
mining operation. 

The chairman of the committee is 
Mr. A. W. Hesse, Chief Mining Engi- 
neer of the Buckeye Coal Company. 
A copy of these standard recommen- 
dations was given to each man at- 
tending the Convention and Expo- 
sition held in Cincinnati May 13-17 
and are available for the operating 
departments of coal mining com- 
panies. It can be obtained from the 


American Mining Congress at twen- 
ty-five cents per copy. 

This valuable material is in con- 
siderable demand and the committee 
is hopeful that extensive use will be 
made of the standard throughout the 
country. Every effort is being made 
to bring it to the attention of re- 
sponsible mining officials. No more 
important precaution from the stand- 
point of the efficiency and safety of 
men underground can be taken than 
that of adequate ventilation. 

The American Mining Congress be- 
lieves that through this work, atten- 
tion will be focused upon many im- 
portant, but little understood factors 
in proper ventilation and that if ad- 
herence can be obtained to these 
standard practices, considerable econ- 
omy of operation can be effected as 
well as increased safety. 


Bill Repealing Pennsylvania Hard 
Coal Tax Becomes Law 


The Pennsylvania anthracite tax law 
of 1921 will be gradually abolished and 
pass out of existence on June 1, 1931, 
as the result of the approval May 17 by 
Governor Fisher of the bill of Senator 
Robert D. Heaton, Schuylkill. 

The Governor late in the day vetoed 
the coal tonnage tax repealer of Repre- 
sentative Benjamin Jones, Luzerne, 
which provided for immediate repeal of 
the tax. 

“T have today signed Senate Bill No. 
3 (the Heaton measure), which will 
gradually repeal this tax during the 
forthcoming biennium,” the Governor 
wrote in his veto message. “The condi- 
tion of the state’s finances will not per- 
mit the immediate total abolition of this 
tax.” 

The tonnage tax, providing for 1% 
percent taxation on all coal at the mouth 
of the mines ready for market, has 
brought into the state treasury approxi- 
mately $6,000,000 a year. To have signed 
the Jones bill would have meant a loss 
to the state of $12,000,000 during the 
biennial appropriation period, opening 
June 1. 

The Heaton and the Jones bills were 
identical when introduced and both pro- 
vided for repeal of the tax. When it 
became apparent that the revenues of 
the state would not permit the loss of 
the moneys received from the tonnage 
tax, the Heaton bill was amended to pro- 
vide for a gradual decrease in the tax, 
so the Governor could use his judgment 
after acting on the various appropria- 
tion and revenue measures. 


The new act becomes effective June 1, 
1929, when the tax rate of 1% percent 
will be dropped to 1 percent, at which it 
will remain until June 1, 1930. At that 
time the rate will be reduced to one-half 
of 1 percent, and on June 1, 1931, the 
tax will cease. 


Announcement was made May 23 by 


. Roy C. Haines, executive secretary of 


the Anthracite Cooperative Association, 
that anthracite operators will reduce the 
domestic sizes of coal 5 cents a ton on 
June 1. 


It was agreed by the operators that 
in the event that Governor Fisher signed 
the Jones bill for immediate and com- 
plete repeal of the anthracite tonnage 
tax act, they would at once reduce the 
price of coal 15 cents a ton. No promise, 
however, was made of reducing the price 
if the Heaton bill, which will repeal the 
tax in three slashes, was signed. 

Although the operators had not 
promised to make a reduction in the 
event of the signing of the Heaton bill, 
they have decided to show their spirit 
of hoping to restore the anthracite in- 
dustry by passing the reduction on to 
the consumer. 


Cambria County Industrial Exposi- 
tion, July 1-6 

Notices are being broadcast through- 
out the bituminous coal field of central 
Pennsylvania, the second district, giving 
the rules which will govern a coal load- 
ing contest to be held this summer. No 
such contest has ever before been held 
and this one will settle many arguments 
that have been wrangled over for years 
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and also “call” many bluffs that have 
been put up for decades. Every coal 
miner in the world—except a few very 
wise ones—believes that he can load 
more coal in a day, if called upon, than 
almost any other man. They not only 
have believed this but they have asserted 
and bragged of it on the steps of count- 
less company stores, at the counters of 
many now vanished bar rooms, along 
railroad tracks, in the woods and, in 
fact, everywhere that miners gather. 
Some very startling statements have 
been made as to individual prowess at 
car loading but none of them have ever 
been put to the proof by a contest and 
it is to settle this long vexed question 
that the central Pennsylvania coal load- 
ing contest is being staged. Every 
miner in this district and even from the 
Pittsburgh field—if there are any 
“champions” in that district—can com- 
pete. Individual miners can try for the 
prizes or mines or groups of mines can 
select a champion—if they are sure he 
is a champion—and put him in the com- 
petition as their representative. Notices 
of the rules and prizes are to be sent 
broadcast to all the mines in this dis- 
trict and, as the news may travel to the 
other coal fields, competition from afar 
may be entered before the contest starts. 


The competition will be one of the 
daily features at the Cambria County 
Industrial Exposition to be held at 
Ebensburg, the week of July 1 to 6, and 
is sure to attract attention in all the 
coal fields of this and adjoining states. 
Cars on a track—alongside the coal, 
just as it would be under mine condi- 
tions—will be provided and the carload, 
when taken to the scales, will be weighed 
and the time for loading taken to the 
fraction of a second. The judges will 
be veteran coal men. The winners will 
be announced each day. This contest is 
sure to “call” many a bluff and also 
settle, for a time, many a long drawn 
argument. This will be merely one of 
the many novel features that will be- 
spangle one of the most entertaining 
programs ever presented at any such 
outdoor exposition as that held yearly at 
Ebensburg. 


Research Studies at Carnegie 


A program of eight research studies 
in coal mining and metallurgy will be 
carried on during the year 1929-30 under 
the joint auspices of the United States 
Bureau of Mines, the Carnegie Institute 
of Technology, and Mining and Metal- 
lurgical Advisory Boards composed of 
mining and metallurgical engineers and 
executives, it is announced. Eight col- 
lege graduates have been appointed to 
research fellowships to make the investi- 
gations. 

The research fellows, while carrying 
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out their investigations, will be candi- 
dates for the degree of Master of Science 
to be awarded by the Carnegie Institute 
of Technology in June, 1930. As in the 
past, the reports of the studies will be 
published. 

Appointees to research fellowships are 
Austin Gudmundsen, University of Utah; 
Bernard A. Jettner, College of Agricul- 
ture, Berlin, Germany; George C. Sprunk, 
Michigan State College; Donald A. Wal- 
lace, Iowa University; Boris N. Daniloff, 
Missouri School of Mines; John A. Heid- 
ish, Colgate University; Max W. Light- 
ner, Pennsylvania State College; and 

tobert B. Meneilly, Grove City College. 

Following is a list of studies selected: 


FUEL CHEMISTRY 


1. A continuation of the study of the 
effect of fusain and related inerts on the 
properties of Pittsburgh coal, with par- 
ticular reference to coking properties. 

2. A continuation of the study of chem- 
istry of decay in relation to peat and coal 
formation. 

3. A continuation of the study of the 
relation of particle size and temperature 
to rate of burning. 

4. A study of the agglutinating prop- 
erties of coal. 


FERROUS METALLURGY 


1. Methods of determining non-metallic 
inclusions. 
2. Vistosity of open-hearth slags. 


3. A study of the slag system 
4. A study of the slag system 


MnO-AI.0; FeO. 


Permanent Exhibit Will Show Safety 
Activities of Bureau of Mines 


A permanent exhibit of the historical 
development of the welfare and safety 
work of the United States Bureau of 
Mines is being prepared for setting up 
in the United States National Museum, 
Washington, D. C. Tentative plans for 
the exhibit include a model of a coal- 
mine entry and room containing per- 
missible coal mining equipment incor- 
porating safety features in coal mining. 
Models illustrating a mine-rescue crew 
in action, fully equipped with life-saving 
apparatus, will also be installed, to- 
gether with other features illustrating 
the bureau’s safety work. 


Advanced Mine-Rescue Training 
Given in West Virginia 

The training of 192 employes of the 
Consolidated Coal Company, Fairmont, 
W. Va., in the advanced course in mine- 
rescue and recovery operations has just 
been completed by the United States Bu- 
reau of Mines. This is the largest num- 
ber of employes trained in this course 
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for any mining company to date and in- 
cludes practically all of the mine-rescue 
men of that company in the Fairmont 
field. The first two weeks of the train- 
ing was conducted by Bureau of Mines 
employes; the balance being conducted 
by the safety engineer of the company. 
Final examinations for certificates of 
proficiency were conducted by Bureau of 
Mines men. 


Black Diamond Mine Is Closed 


President John C. Haddock, of Had- 
dock Mining Co., has announced that the 
company’s Black Diamond colliery at 
Luzerne, Pa., will be closed indefinitely 
and that the company had relinquished 
the operating lease which it held upon 
the workings. Approximately 450 men 
will be thrown idle. 

In a*formal statement concerning the 
suspension of the Black Diamond col- 
liery, Mr. Haddock says: 

“Owing to extremely poor market and 
highly competitive conditions in the an- 
thracite industry, operations at the 
Black Diamond colliery in Luzerne 
borough have been suspended indefinitely 
and this company has given up the oper- 
ating lease which it held thereon. 

“While it is possible the colliery may 
resume preparation of the coal through 
other sources, no immediate hope is held 
out in this respect. Virtually worked 
out at the close of the war, the colliery 
has been run for years at an even break 
and loss in an attempt to reclaim old 
areas previously mined and establish 
thin coal mining on a profitable basis. 
While expected costs have been met in 
this respect, the various reductions in 
the price of coal and changes in the 
sizing, together with the loss of many 
customers to competitive fuels during 
recent labor disturbances, have made it 
impossible to continue the operation of 
this colliery on an independent basis.” 


Coal-Washing Investigations 


The results of an investigation of the 
washing characteristics of coals from 
many of the important coal fields of the 
Eastern and Central States, made by the 
United States Bureau of Mines, in co- 
operation with the University of IIli- 
nois and the Carnegie Institute of Tech- 
nology, will soon be issued as a bureau 
bulletin. Tests were conducted with 
jigs, concentrating tables, and pneu- 
matic tables, but on some few coals the 
tests were confined to an estimation of 
the washing characteristics by specific 
gravity analyses made by the float-and- 
sink method. The purpose of the work 
was to promote the production of better- 
prepared coal and to facilitate the cor- 
rect selection and design of coal-washing 
plants by obtaining information on the 
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washability of the various types of 
American coals and the treatment most 
suitable for each. 

During the investigation washability 
studies were made of samples taken from 
coal beds in Pennsylvania, West Vir- 
ginia, Kentucky, Tennessee, North Caro- 
lina, Alabama, Illinois, Indiana, Okla- 
homa, New Mexico and Wyoming. The 
various coals examined have been ar- 
ranged in typical groups, on the basis of 
the occurrence of the impurities asso- 
ciated with the coal in the bed, and the 
results of tests of one or more well- 
known beds of each type are given. By 
classifying any other coal as to type 
and comparing it with the test data ob- 
tained a rough idea of its amenability to 
washing is had, as well as a general es- 
timate of the method of washing re- 
quired. 


Commercial Stocks of Coal 


Commercial stocks of bituminous coal 
used largely for industrial purposes 
amounted to 36,000,000 tons on April 1, 
1929, according to a survey, recently 
completed by the United States Bureau 
of Mines. In comparison with the 
amount reported on January 1, the date 
of the last previous survey, this is a de- 
crease of 5,800,000 tons. 

Exports during the first quarter of 
1929 averaged 224,000 tons a week 
against 359,000 tons in the previous 
quarter and 199,000 tons during the first 
quarter of last year. The weekly rate 
of home consumption during the first 
quarter averaged 11,438,000 tons, which 
is more than that in the corresponding 
period a year ago. 

In addition to the stocks in the hands 
of consumers, there were 3,648,280 tons 
of bituminous coal on the docks of 
Lakes Superior and Michigan on April 
1, 1929, in comparison with 4,320,796 on 
April 1, 1928. 
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Panther Creek Buys New North Mine 


Purchase of the New North coal mine, 
Springfield, Ill., by Panther Creek Mines, 
Inc., was announced recently by G. W. 
Solomon, vice president of the new 
owners. The mine, which has been 
closed during the last two months, was 
operated by Charles Sutton of the New 
North Coal Company, formerly the 
Springfield Cooperative Coal Company. 

Approximately 225 men are employed 
at the shaft, which will be known as 
Mine No. 5 of the Panther Creek. Ac- 
cording to present plans, production will 
not be resumed before fall. The mine’s 
capacity is 1,000 tons daily. 


C. F. & I. Changes Announced 


Important changes in the executive 
personnel of the Colorado Fuel & Iron 
Company have been announced by 
Arthur Roeder, recently elected presi- 
dent. 

Following is a list of the changes and 
new appointments: Harold Butt, con- 
troller, will serve as assistant to the 
president in addition to his other duties; 
Everett Drennen of Charleston, W. Va., 
appointed director and vice president, in 
charge of fuel operations, both sales and 
promotion; Thomas Aurelius, formerly 
steel sales manager, appointed manager 
of the railroad steel sales department; 
C. H. Murphey, assistant to the presi- 
dent, is now steel sales manager; H. C. 
Crout, from sales research manager to 
assistant controller; Albert Brown, ad- 
vertising and publicity manager. 


A record of the latest scientific de- 
velopments in the improved utilization 
of bituminous as a raw material is now 
available in the published proceedings 
of the Second International Conference 
on Bituminous Coal, held at Pittsburgh 
last November, under the auspices of the 
Carnegie Institute of Technology. 


[+ Increase 
f=] Decrease less than 20% 


5 Decrease 20% or over 
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Short Course in Coal Mining at West 
Virginia University 

The seventeenth annual short course 
in coal mining conducted by West Vir- 
ginia University will be held this year 
from June -10 to July 20, it has been 
announced by R. M. Lambie, chief of 
the state department of mines. 

The school will be held at the school 
of mines of the state university and at 
the Central High School building at 
Beckley. It will be a six weeks’ course 
to prepare mine employes for positions 
as fire bosses, mine foremen and super- 
intendents. 

The largest class in the history of 
the short course is expected this year. 

Examinations for mine foremen and 
fire bosses will be conducted at the close 
of the course. 


Pemberton Acquires New Coal 
Properties 

Acquisition of the Bailey-Wood and 
Ragland Coal Companies has been an- 
nounced by the Pemberton Coal and 
Coke Company. 

The Bailey-Wood and Ragland prop- 
erties adjoin the Pemberton mines in 
Raleigh County, W. Va., and will give to 
that company an area of 5,400 acres of 
coal land. All of the mines are located 
in the Beckley Seam and, company offi- 
cials said, produced more than 1,000,000 
tons of coal during 1928. 


Operators Association of Williamson 
Field is sponsoring, with the aid of vari- 
ous civic organizations of Williamson, a 
Williamson Field First Aid Contest. This 
meet has been planned for Saturday, 
June 22, 1929, at Williamson, W. Va., 
and mine safety teams from the various 
operations in this field, both in West Vir- 
ginia and Kentucky, will participate in 
the event. 


How the Stocks of Bituminous Coal at Industrial Plants on April 
1, 1929, Compared With Those on the Same Date a Year Ago 
Stocks of bituminous coal held by general industrial consumers (other than 
steel and coke works) have been reduced by 29 percent during the past 12 

The accompanying diagram shows that over most of the region 
north of the Ohio and east of the Mississippi stocks have decreased by 20 


months. 


percent or more. 


Plants 


( Other 
At the rate of consumption prevailing in February and March, the indus- 


days. 
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trial plants reporting had coal enough to last 26 days on April 1. 
stocks varied widely in the different states, over most of the country the 
reserves on hand were —_ 
usually carry heavy stocks, the supply on April 1 was sufficient for on 
The only exception is Southern Michigan where there 38 Pe ’ i y 


Only in the Northern Peninsula 
has been a gain of 16 percent due to increased activity in automotive trade 


Oklahoma did the supply on hand exceed 60 days requirements 
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THE IRON INDUSTRY IN 1928 


In magnitude of production in 1928 the 
iron and steel industry recorded a re- 
markable year, according to the United 
States Bureau of Mines. The production 
of steel in 1928 reached a new peak, but 
the outputs of pig iron and iron ore, 
although larger than in 1927, fell con- 
siderably below the record years. 

The figures on production of iron ore 
in Alabama, Georgia, Missouri, New 
Jersey, New York, North Carolina, Vir- 
ginia, Washington, and Wisconsin were 
collected in cooperation with the state 
geological survey and the figures for 
pig iron in Michigan were collected in 
cooperation with the Michigan Geologi- 
cal Survey. 


IRON ORE 


The iron ore mined in the United 
States in 1928 amounted to 62,197,088 
gross tons, an increase of less than 1 
percent as compared with 1927. Com- 
pared with the average for the preced- 
ing five years, however, the production 
in 1928 is smaller by about 1 percent. 
The shipments of iron ore in 1928 
amounted to 63,432,826 gross tons, valued 
at $155,788,657, an increase of 3.6 per- 
cent in quantity and of 3.1 percent in 
total value, as compared with 1927. The 
average value per ton of iron ore at the 
mines in 1928 was nearly $2.46, as com- 
pared with $2.47 in 1927. The stocks of 
iron ore at the mines at the end of 1928 
amounted to 9,177,896 gross tons, a de- 
crease of 9 percent. 


Pic Iron 


The production of pig iron in 1928, 
exclusive of ferro-alloys, was 37,410,897 
gross tons, compared with 35,875,129 
tons in 1927. Thus, the production in 
1928 is about 4 percent more than in 
1927, and it is about 3 percent more than 
the average for the preceding five years. 
In the production of pig iron in 1928 
there were used 63,795,555 gross tons of 
domestic iron ore and manganiferous 
iron ore; 2,625,620 tons of foreign iron 
ore and manganiferous iron ore; and 
6,026,785 tons of cinder, scale, and scrap; 
a total of 72,447,960 tons. An average 
of 1.937 gross tons of metalliferous ma- 
terials was consumed per ton of pig iron 
made in 1928, as compared with 1.947 
tons in 1927. 

The shipments of pig iron from blast 
furnaces in 1928, amounting to 38,303,699 
gross tons, valued at $661,351,270, 
showed an increase of 9.9 percent in 
quantity and of 2.3 percent in total 
value. The general average value of pig 
iron of all grades at the furnaces in 
1928 was $17.27 a ton, as compared with 
$18.53 in 1927. 


FERRO-ALLOYS 


The shipments of ferro-alloys of all 
classes in 1928 amounted to 794,695 
gross tons, valued at $66,578,039, an in- 
crease of 23 percent in quantity and of 
21 percent in total value. The produc- 
tion of ferro-alloys in 1928 was 757,131 
gross tons, as compared with 709,649 
tons in 1927, an increase of 7 percent. 

The production of ferromanganese in 
1928 was 319,770 gross tons, containing 
about 251,400 tons of manganese (metal), 
an average of about 78.62 percent of 
manganese. In the production of ferro- 
manganese in 1928 there were used 
566,859 gross tons of foreign manganese 
ore, 37,827 tons of domestic manganese 
ore, 23,159 tons of iron ore and man- 
ganiferous iron ore, and 8,395 tons of 
cinder, scale, and scrap. The quantity of 
manganese ore used per ton of ferro- 
manganese made in 1928 was 1.891 gross 
tons; in 1927 it was 2 tons; and in 1926 
it was 2.063 tons. Of the foreign man- 
ganese ore used in 1928, Brazil supplied 
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218,181 gross tons; Russia, 208,009 tons; 
India, 96,232 tons; Africa, 25,039 tons; 
Cuba, 14,280 tons; and Chile, 5,118 tons. 
The quantity of domestic manganese ore 
used in the manufacture of ferroman- 
ganese in 1928 represented 6.3 percent 
of the total manganese ore used, as com- 
pared with 4.3 percent in 1927. 

The production of ferrotungsten in 
1928 was 1,872 gross tons, containing 
3,254,369 pounds of tungsten (metal), 
an average of 77.59 percent of tungsten. 
The shipments of tungsten in 1928, 
amounting to 1,975 tons, contained 
3,433,832 pounds of tungsten, and the 
average value per pound of contained 
tungsten was 93 cents f. o. b. furnaces, 
compared with 98 cents in 1927. 

The production of ferrovanadium in 
1928 was 2,019 gross tons, containing 
1,692,238 pounds of vanadium (metal), 
an average of 37.42 percent of vana- 
dium. The shipments of ferrovanadium, 
amounting to 1,895 tons, contained 
1,590,545 pounds of vanadium, and the 
average value per pound of contained 
vanadium was $3.20 f. o. b. furnaces, 
compared with $3.19 in 1927. 


TRON ORE MINED IN THE UNITED STATES, BY MINING DISTRICTS AND VARIETIES, 1927-1928, 
IN GROSS TONS 


(Exclusive of ore containing 5 percent or more of manganese) 


District 

1927 Hematite Brown ore Magnetite Carbonate Total 
Birmingham 5,857,326 6,294,813 
Nor. New Jersey and S. E. New York.... tf 1,018,986 t 235,094 1,415,767 2,493 + 2,672,340 
+458,505,543 748,478 + 2,489,586 2,493 61,741,100 
Nor. New Jersey and S. E. New York.... t 938,527 209,092 1,207,715 1,790 7 2,357,124 
t 59,207,857 816,637 + 2,170,804 1,790 62,197,088 


* Includes only those mines in Wisconsin which are in the true Lake Superior district. 
+t Some hematite from “other districts” included with magnetite from Adirondack district. 


t Some hematite included with brown ore. 


IRON ORE SHIPPED FROM MINES IN THE UNITED STATES, 1927-1928, BY STATES 
(Exclusive of ore containing 5 percent or more of manganese and of ore sold for paint) 


—1927 — ~ 1928 
State Gross tons Value Gross tons Value 

6,508,419 $12,973,597 6,159,863 $11,599,176 
Georgia iikbesenesstengesuasnes 147,068 73,052 209,877 
Michigan $7,135,364 14,241,102 37,039,644 
Minnesota .... 87,935,099 38,129,018 94,258,899 
Missouri ...... 315,670 94,899 377,847 
Montana , 10,156 1,640 5,900 
214,747 bg 184,623 bg 
936,850 4,568,224 767,743 2,906,055 
SNE 121,220 274,620 128,472 286,524 
222,879 320,655 bd 
Virginia 66,897 172,877 27,970 83,114 
937,935 2,567,078 1,894,371 8,700,797 
602,877 bg 491,280 

61,232,478 $151,125,820 63,432,826 $155,788,657 


* Included under “undistributed.” 


+ This figure includes value for states entered as ‘‘*” above. 
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“Non-Glare” Glass for New Instruments 


The use of a special glass which pre- 
vents glare is one of the features of new 
instruments for switchboards introduced 
by the General Electric Company. The 
special glass, in combination with anti- 
parallax scale and pointer, facilitates 
reading regardless of the angle from 
which the instrument is viewed. 


The new line of instruments is uni- 
form in size and appearance for both 
alternating-current (Type AD) and 
direct-current (Type DD) ammeters, 
voltmeters, wattmeters, reactive volt-am- 
pere meters, power-factor meters, and 
frequency meters. They are listed in 
standard commercial frequencies, but 
special ratings and scale markings can 
be furnished. 

The instruments are 6 in. high, 5% 
in. wide and 3% in. deep, making it 
possible to mount four instruments across 
a 24-in. switchboard panel, and to econ- 
omize on space. They are back-con- 
nected, and equipped with mounting 
studs to support the instrument on the 
switchboard. The removal of two screws 
at the front of the cover permits it to be 
taken off readily. 

Voltmeters, wattmeters, power-factor 
meters and reactive volt-ampere meters 
have the resistors enclosed in the instru- 
ment cases, thus further conserving panel 
space. An exception to this is the watt- 
meter for voltages in excess of 140,-which 
are supplied with external resistors. 

Both alternating-current and direct- 
current instruments have electromag- 
netic damping. 


Link-Belt Maintains a Stock of 15,000 
Sprockets 


Link-Belt Company, of Chicago and 
Philadelphia, has just issued a 38-page 
book, No. 1167, showing detailed speci- 
fications of the 15,000 sprocket wheels 
they now carry in stock. This will be 
sent gratis, on request. 

At their plants in Chicago and Phila- 
delphia they maintain a stock of 15,000 
sprocket wheels, made from over 1,300 
separate patterns, which need only to be 
bored and keyseated. Shipments can be 
made the same day the order is received, 
thus saving days or weeks formerly lost 


in waiting for sprockets to be made up 
on order. 


Welding Generator for Belted or Coupled 
Service 


The Westinghouse Electric and Manu- 
facturing Company has recently added to 
its line of arc welding equipment a new 
design 200 ampere generator which is 
not provided with a driving unit. This 
is for use in isolated places where elec- 
tric power is not available and where 
driving power such as gasoline engines, 
steam engines, lineshafting, tractors, 
etc., are already at hand. 

The complete unit consists of a special 
constant current type SK welding gen- 
erator with coupled exciter overhung 
from the generator bracket, control 
panel and reactor. The reactor is 
mounted separately. The overall dimen- 
sions of the generator are a minimum so 
as to permit mounting the generators in 
the spaces alloted. 

The generator is differentially com- 
pound wound and designed for a single 
operator. The constant current variable 
voltage characteristics of the generator 
together with the separately excited fea- 
ture, insures a fast, steady and penetrat- 


ing arc. Variations in are length or in- 
tensity are automatically compensated 
for by instantaneous changes in the gen- 
erator voltage. 

The control for the generator is 
mounted on top of the generator frame 
and protected by a sheet metal cabinet. 
The control consists of a voltmeter, am- 
meter, and a single dial field rheostat for 
adjusting welding current over the entire 
current range. 

The generator is rated in accordance 
with N. E. M. A. standards, 1 hour 50°C. 
rise on a resistance load at 25 volts. The 
generator has a welding range from 60 
to 250 amperes and requires a driving 
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unit whose maximum rating is: motor— 


10 hp.; lineshaft—15; gas engines—20 
hp. 


Diesel Drive for Angle Compound Com- 
pressors 


The economy of oil engine drive for 
numerous classes of construction and in- 
dustrial equipment is now very generally 
recognized, and the variety of equipment 
utilizing this type of prime mover has 
increased rapidly. 

The Sullivan Machine Company has 
just published a new booklet, No. 83-L, 
entitled “Sullivan Angle Compound Air 
Compressors Direct Connected to Diesel 
Engines.” In this booklet will be found 
many illustrations of Diesel engine com- 
pressor plants, which have been installed 
in all parts of the country for many 
different kinds of service, both mining, 
construction, and industrial. 

Sullivan Angle Compound Compressors 
lend themselves very favorably to Diesel 
engine operation. The sizes in which 
these compressors are built range in 
capacity from 400 to 2,600 cu. ft. of free 
air per minute, and their operating 
speeds permit direct connection to stock 
sizes of popular Diesel engines accu- 
rately, and with distinct advantages in 
economy and adaptability to numerous 
operating conditions. 

This booklet is 8% x 11 in., 20 pages, 
printed in two colors. Sizes of stock 
units are given. There are also listed 
the Sullivan 4-cylinder “V” type single 
acting compressors, which are shown di- 
rect connected to oil engines. Copies of 
the new bulletin will be sent gratis, on 
request to Sullivan Machinery Company, 
400 North Michigan Avenue, Chicago. 


New Book on Altimetry Offered to 
Technical Men 


The Technical and Educational De- 
partments of The American Paulin Sys- 
tem, Inc., Los Angeles, Calif., have com- 
piled and offer to the readers of this 
magazine, free, a 16-page Manual on 
Altimetry, treating with the subject of 
altimetry as it applies to all phases of 
engineering, exploring, mining, geology, 
topography, construction and science. A 
copy will be sent free to anyone address- 
ing The American Paulin System, Inc., 
Educational Division, 1220 Maple Ave., 
Los Angeles, Calif. 
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A New Dual Application Guard Board 
Hanger 


A new type of mine hanger which has 
a dual application has just been placed 
on the market by the Ohio Brass Com- 
pany, Mansfield, Ohio. This new hanger 
(incorporating all the advantages found 
in the Universal-5 Hanger) serves to in- 
sulate the trolley, and at the same time 


The new O-B dual application guard 

board hanger installed, showing use of 

guard board attachment for supporting 
guard boards 


affords an easy and quick method of sup- 
porting guard board. 


The shell of the hanger is slotted on 
two sides for engaging the heads of half- 
inch bolts. By inserting the bolt-heads in 
these slots, a rigid and secure anchorage 
for the bolts is obtained. Drilled holes 
in the guard board permit direct attach- 
ment; or specially designed clamps, made 
by the above-mentioned company, which 
are suspended from the bolts may be 
used to clamp the guard board tightly 
in place. 

While this new hanger is being manu- 
factured primarily to facilitate the in- 
stallation of new guard board construc- 
tion, it can be used to great advantage 
as a regular line hanger where the in- 
stallation of guard board protection is 
contemplated at a later date. Guard 
board then may be installed at any time 
without difficulty, as hangers especially 
adapted to supporting guard board are 
already on the line. 

The hanger body has a 3%-in. diameter 
shell, height 2 in. Made of O-B Flecto 
iron, hot-dip galvanized. Corrosion will 
not affect the assembly, as no holes are 
drilled in the hanger shell; the assembly 
merely slips into the cored slots on the 
hanger. Insulated with O-B Dirigo In- 
sulation; it is regularly furnished with- 
out petticoats to facilitate cleaning. 


Nonreversing Magnetic Starter 
Publication 


Leaflet 20408, published by the West- 
inghouse Electric and Manufacturing 
Company, is a new publication on the 
Class 13-100 nonreversing magnetic 
starter, for wound rotor induction mo- 
tors. The application, distinctive fea- 
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tures, and operation of this magnetic 
starter are fully described, and the new 
type of construction, including the 
“Deion” contactor, accelerating contactor, 
thermal accelerating relay, and thermal 
overload relay, is explained. 


Welded Buildings Increase 50 Percent in 
One Year 


The number of buildings erected by 
the use of electric are welding has in- 
creased 50 percent during the space of 
one year, according to a list prepared 
by Frank P. McKibben, nationally known 
authority on the subject. In a list pub- 
lished under his name in the General 
Electric Review for July, 1928, 100 struc- 
tures were mentioned, including bridges, 
buildings, cars, cranes, frames and 
towers, ships, tanks, tests, etc., and this 
total, according to the revised figures, is 
now 138. 


In the list of a year ago, the number 
of welded buildings was 43, and the pres- 
ent total is given as 65. If to this total 
are added bridges and ships, the total 
is 95 as against 63 for a year ago, each 
item having increased by the same per- 
centage. 

“This method of construction,” McKib- 
ben says, “has been successfully applied 
to many buildings in this country, vary- 
ing in height from 1 to 11 stories, the 
one containing the greatest amount of 
steel being a factory building constructea 
by the General Electric Company in 
Philadelphia. So many successful appli- 
cations have been made that the process 
has been removed from the realm of ex- 
perimentation and its usefulness is es- 
tablished as a satisfactory tool for con- 
structive effort, not only in structural 
work but also in many other fields.” 


Ohio Brass Puts Out New 5-in. Trolley 
Wheel 


Supplementing its line of mine trolley 
wheels, the Ohio Brass Company, Mans- 
field, Ohio, announces a new 5-in. wheel 
for use on mine locomotives. This wheel 
can be used with all standard 5 or 6-in. 
mine harps made for wheels having hub 
dimensions of 1%-in. The width of the 
flange is 1%-in., hub 1%-in. The wheel 
is made of a high grade bronze alloy 
with a heavy section of metal at the bot- 
tom of the groove where the wear is the 
heaviest and with heavy flanges which 
resist bending. The wheel bushing is a 
special bearing metal with a special 
lubricating graphite inserted in the 
grooves on the inside. 

It is furnished for %-in., %-in. or 
%-in. axle. 
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New Brazing Furnace Uses an Atmos- 
phere of Hydrogen 


A new brazing furnace, placed on the 
market by the General Electric Com- 
pany, utilizes a gaseous atmosphere and 
is automatic in operation. The only 
labor involved in its operation is that 
necessary to keep the furnace supplied 
with work. 

Perfection of the method of hydrogen 
brazing, announced by the General Elec- 
tic Company early in 1928, followed 
many years of development and research. 
This method brazes the parts together 
by means of a copper flux. While not 
new, it had previously been attended by 
a number of practical difficulties in ap- 
plication. 

The new General Electric furnace is 
one of the tunnel type of construction. 
The furnace proper rests on supports 
above a roller conveyor. On this con- 
veyor rests a row of trays on which the 
work is loaded. The furnace itself has 
openings at either end, in the bottom. 
The furnace is heated at the entrance 
end and cooled at the other. Motor- 
operated elevators, located beneath the 
furnace openings, raise the trays of work 
into or lower them from the furnace. 


Combustion Engineering Corporation 
Exhibit at the N. E. L. A. Convention, 
Atlantic City, June 3 to 7 


The principal feature of the Combus- 
tion Engineering exhibit in Booths 572 to 
580, at the 1929 N. E. L. A. exhibit, will 
be superstation type, C-E multiple retort 
stoker. 

This exhibit will be one of the largest 
of its kind ever installed. The platform 
and steel structure supporting the stoker 
will cover practically the entire area of 
the space (50 ft. long by 16 ft. deep). 
The two-roll clinker grinder pit will be 
over 8 ft. in depth. All moving parts 
of the stoker and clinker grinder will be 
in operation. 


Westinghouse Annual Stockholders’ 
Meeting 


Election of directors and routine busi- 
ness was transacted at the annual meet- 
ing of stockholders of the Westinghouse 
Electric and Manufacturing Company 
held recently in the company’s main 
works, at East Pittsburgh, Pa. 

Directors James D. Callery, Paul D. 
Cravath, H. P. Davis, and Harrison Nes- 
bit, whose terms expired that day, were 
reelected for the term expiring in 1933. 
H. B. Rust was elected a director of the 
class whose terms expire in 1931. A. W. 


Robertson, chairman of the board, was 
elected a director of the class whose: 
terms expire in 1932. 
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evada 

Consolidated 
Copper 
Company 


25 Broad St. 
New York City 


S 


Nevada, Arizona 
New Mexico 


COPPER 


Company 
25 Broad St. 
Wew York City 
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Miami Copper Company 


61 Broadway 
NEW YORK 


Adolph Lewisohn, President 
Sam A. Lewisohn, Vice Pres. and Treas. 
E. H. Westlake, Vice President 
Herman Cook, Secretary | 


Mine at MIAMI, ARIZONA 


F. W. MACLENNAN, General Manager 
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PHELPS DODGE 
CORPORATION 


99 John Street New York 


COPPER 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 
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Prime Lake Copper 


Arsenical Lake Copper 


Copper Oxide 
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UNITED VERDE 


COPPER 
COMPANY 


PRODUCERS OF 


Gold 


Silver 
Copper 


MINES 


at 


Jerome, Arizona 


SMELTER and CONCENTRATOR 
at 


Clarkdale, Arizona 


UNITED VERDE 
EXTENSION 


MINES 
JEROME, Arizona 
SMELTER 


Clemenceau, Arizona 
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eA nnouncing 


ANACONDAWWiRE CABLE COMPANY 


DA 


General Offices 


Chicago Office 
25 BROADWAY, NEW YORK 


111 W. WASHINGTON STREET 


Wire and Cable Mills 
GREAT FALLS, MONT. KENOSHA, WIS. 


HASTINGS WIRE & CABLE CORP. 


PAWTUCKET, R. I. 


FORMERLY TUBULAR WOVEN FABRIC CO. 


ANDERSON, IND. 


FORMERLY THE MARING WIRE CO. 


HASTINGS-ON-HUDSON, N. Y. 
MUSKEGON, MICH. 


FORMERLY THE MARING WIRE CO. 


SYCAMORE, ILL. 


FORMERLY THE INLAND WIRE & CABLE CO. 


Wire and Cable Products made by the Ansonia, Conn., Waterbury, Conn., and Detroit, Mich., 
mills of The American Brass Company, an affiliated company, will be sold exclusively by the 


Anaconda Wire and Cable Company. 


ANACONDA WIRE AND CABLE PRODUCTS 


Bare and Tinned Copper 
Wire and Cable 


Hollow Conductorst 
Composite Cables 

Hitenso “BB” * Wire & Cable 
Signal Bronze Wire 

Copper Trolley Wire 
Hitenso* Trolley Wire 
Seamless Cable Connectorst 


Paper-lead Power Cable 
V.C. Lead Sheathed Cable 
V. C. Braid Covered Cable 
Weatherproof Wire & Cable 
Slow-burning Wire & Cable 
Office and Annunciator Wire 
Magnet Wire— Maring Proc- 
ess Magnet Wire 

Antenna Wire & Cable 


* Trade Mark Reg. U. S, Pat. Off. 


t Patented 


Durawire,* Rubber Covered 
Wire & Flexible Cords 

Duraflex,* Armored Cable & 
Flexible Steel Conduit 

Duracord,* Heavy Duty Port- 
able Cord 

Durax,* Non-metallic Sheath- 
ed Cable 

Duraduct,* Non-metallic 
Conduit 


— 
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Greene Cananea Copper Company 


25 BROADWAY NEW YORK 
William D. Thornton. President 
Louis D. Ricketts. Vice President - 
Wilhham Wraith. Vice President 
Joseph W. Allen........ Secretary and Treasurer 
H arry I.Carson....... Asst. Sec'y and Asst. Treas. 
Evan J ° Dudley Assistant Secretary 

> 


MINES AND WORKS: 


The Cananea Consolidated Copper Company, S. A. 


Cananea, Sonora, Mexico 
Tindal Evans 


President and General Manager 


Inspiration Consolidated Copper 
Company 


25 BROADWAY NEW YORK 


William D. Thornton. President 

Wilhham Wraith. Vice President 

J oseph W Secretary and Treasurer 

Harry I. Carson...... Asst. Sec'y and Asst. Treas. 

> 


MINES AND WORKS: 
Inspiration, Gila County, Arizona 
Thomas H. O'Brien 


General M anager 
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LITAH 
COPPER 
COMPANY 


PHELP$ DODGE 
CORPORATION 
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This locomotive’s performance 


results in complete electrification of 
extensive copper mine 


Approximately 40 G-E 75-ton locomotives will be used 


GENERAL. 


GENERA! ELECT SCHENECTADY, 
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ERE is a mountain of copper ore. In mining it, huge 


quantities of power are used—and electricity is being 
employed more and more. 


A year’s trial with this G-E locomotive proved the superi- 
ority of electric haulage. Complete electrification of the 
system is now being carried out. Approximately 40 G-E 
75-ton locomotives will ultimately supply all the motive 
power for hauling 25 million tons of material per year. 


Again, G-E locomotives prove their adaptability to every 
haulage condition—their supreme performance in the 
most exacting tests. Here is proof of ability to meet your 
haulage needs. 


ELECT RI 


om O F 


= 
{ 
C 


Apply the proper G-E 
motor and the correct 
G-E controller to a spe- 
cific task, following the 
recommendations of 
G-E specialists in elec- 
tric drive, and you have 
G-E Motorized Power. 
Built in or otherwise 
connected to all types 
of industrial machines, 
G-E Motorized Power 
provides lasting assur- 
ance that you have 
purchased the best. 


G-E synchronous con 
denser and controllers 
regulating power-factor 
on the lines of the Bis- 
bee and Copper Queen 
operations 


Two G-E 5000- 
kw. turbine-gen- 
erators at the 
Douglas Smelter 
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the Extensive 


Two 2000-kv-a. G-E 
generators 
power for the Mocte 
zuma operations 


supplying 
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gee 


G-E 800-hp. synchronous motor driving air compressor at 
the Pilares Mine 


G-E 400-hp. direct-current motor geared to hoist at Old Dominion Mines 


otorized Power 
~fitted to every need 


GENERAL 


GENERAL ELEC 


& co 


M P 


AN Y 


SCHENECTADY 
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AT 


Phelps-Dodge Operations with 
Dependatte Llectric Lgumpment 


In the field of copper production, the name Phelps-Dodge stands out in bold relief. 
By a coérdination of good engineering, good management, and unusual progressive- 


ness, this company has achieved phenomenal success in the production of copper 
from low-grade ores. 


Throughout its extensive holdings in Arizona and Mexico, Phelps-Dodge intrusted 
General Electric with a big part in the vitally important task of electrification. 
General Electric responded with dependable electric equipment for every phase of 
mining, milling, smelting, and refining—equipment designed to effect every possible 
operating economy in the production of copper from low-grade ores. 


Wherever metal is mined, milled, smelted, or refined, the name General Electric 
has become a symbol for dependable electrification, alert and able service, and con- 
tinued research for new economies through improved methods of electrification. 


Phelps-Dodge operations where G-E equipment is used 
Moctezuma Concentrator, Nacozari, Clifton Smelter, Clifton, Arizona 
— Bisbee Shaft Mines, Bisbee, Arizona 
“ — Queen Concentrator, Warren, Morenci Mines, Morenci, Arizona 
Morenci Concentrator, Morenci, Old Dominion Mines, Globe, Arizona 
a Pilares Mines (Moctezuma Copper 
= — Concentrator, Globe, Co.), Nacozari, Mexico 


Dawson Mines, Dawson, New 
Douglas Smelter, Douglas, Arizona Mexico 


(4 


One of four G-E 100-hp. induction motors driving ball mills at the Copper-converter stand operated by G-E Motorized Power at the 


Morenci Mill Clifton Smelter 


ELECTRIC 
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the ore stream 
flowing . . electrically 


Chart the production gains, economy gains, 
distribution gains recorded in the metal 
mining industry during the past ten years 
and see how closely these curves follow 


electrification’s advancement. 


In mining, milling, concentrating, smelting, 
refining—or any other phase of operation— 
electrical equipment is bringing many new 
advantages to the various processes. And 


hand-in-hand with every development goes 


eeping 
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T 30592 
Westinghouse equipment—apparatus which 
is contributing its share in keeping the ore 
stream flowing. 


The dream of increased tonnage and sched- 
uled haulage has become a reality with 
Baldwin-Westinghouse locomotives. These 
locomotives have proved their efficiency 
and dependability under the severest of 
operating conditions. Westinghouse vari- 


able voltage equipment for electric power 
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shovels assures a steady, even flow 
of electric power at all times and 
provides the greatest flexibility 


and ease of operation. 


Westinghouse motors for driving 
ball mills, grizzlies, hoists, 
pumps, and other equipment 
assure consistent performance at 
all times. Every motor serves 
one fundamental purpose— to 
deliver a rated horsepower—un- 
failingly for years of continuous 
service. Switchboards and con- 


trol equipment, including in- 


struments, circuit-breakers and 


transformers, combine to make Westinghouse electric locomotive in metal mining service. 
a highly efficient power system whichfunc- ones. Westinghouse engi- The Sign 
tions 24 hours a day—every day. neering specialists are always = 
Westinghouse, in cooperation with engi- available to work with you ms vane 
neers of the metal mining industry, iscon- _in solving any special elec- 
stantly striving to increase present econ- trical problems presented by 
omies, and to discover or develop new your own processes. 
Westinghouse 
T 30592-A 
H including the following apparatus: 
OW | ‘ 
Arc-Welding Insulating 
Westinghouse Serves Equipment Materials 
Automatic Sub- Lighting 
Indus try stations Equipment 
Babbitt and Solder Lightning 
For the varied requirements of Capacitors 


Circuit-Breakers Mazda Lamps 


light, heat, power and transpor- Electric Babbitt Motor-Generators 


tation, Westinghouse designs and 


Pots Motorsand Control 
manufactures equipment cov- Electric Bake Safety Switches 
ering the entire range from the Ovens Speed Reducers 

production of power to its ulti- tives s 
mate application. The metal mining industry can obtain, through Gear Units Transformers 
Westinghouse, complete electrification under undivided responsibility, Generators Turbines 


WesTiIncHouse Evectric & Manuracturinc Company, East Pittsspureu, Pa. 


SALES OFFICES IN ALL PRINCIPAL CITIES OF THE UNITED STATES AND FOREIGN COUNTRIES 


. 
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“Tool Steel’? Gears and Pinions 


THE MINING CONGRESS JOURNAL in this issue features the 


Copper Mining and Refining Industry. Elaborate articles appear 
by officials of: 


Utah Copper Company 

Phelps Dedge Cerporation 

Calumet & Hecla Censolidated Copper Company 
Anaconda Copper Mining Company 

United Verde Copper Company 

American Smelting Refining Company 


These are evidently considered the “Big Six” of the copper industry. 


5 OF THE 6 REGULARLY PURCHASE “TOOL STEEL” GEARS AND PINIONS. 
Is this not a significant indication of “Tool Steel” quality? 


THE TOOL STEEL GEAR & PINION CO. 
CINCINNATI, OHIO 


use | 
| 
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ELECTRIC 


Westinghouse variable voltage, di- 
rect-current shovel operating in 
the metal mining industry. 


WESTINGHOUSE) 
ELECTRIC 


POWER SHOVELS 
that stand the gaff— 


HIND every Westinghouse variable 

voltage, direct-current shovel is en- 
gineering experience that covers every factor 
. ... from first-hand knowledge of re- 
quirements to full consideration of operat- 
ing conditions . . . engineering that involves 
everything from apparatus design to appli- 
cation. Every phase of operation has been 
carefully studied, every problem worked 
out, so that every requirement can be met 
with scientific precision and exactness. 


Westinghouse variable voltage control em- 


ploys the simplest and most flexible prin- 
ciple of speed regulation. The control cir- 
cuit carries only the small field current of 
the generator. There is no arcing or flash- 
ing in the controller. There are no jumps 
between speeds—just the same steady, 
uniform flow of power at all times. 


Westinghouse variable voltage, direct-cur- 
rent equipment is built for long, hard ser- 
vice. Stall it if you can—it will always 
come back for more. 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 


EAST PITTSBURGH 


PENNSYLVANIANIA 


SALES OFFICES IN ALL PRINCIPAL CITIES OF 
THE UNITED STATES AND FOREIGN COUNTRIES 


Automatic Substations 
Babbitt and Solder 
Capacitors 
Circuit-Breakers 
Electric Babbitt Pots 
Electric Bake Ovens 
Electric Locomotives 


Westinghous 


Serves the Mining Industry 


with Arc-Welding Equipment 


Gear Units Motors and Control 
Generators Safety Switches 
Insulating Materials Speed Reducers 
Lighting Equipment Stokers 

Lightning Arresters Switchboards 
Mazda Lamps Transformers 


Motor-Generators 


Turbines 
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“Archi” is short for Archi- 
medes, the man who centuries 
ago discovered the possibilities 
of the leverage principle. “Give 
me a lever long enough and a 
prop strong enough and I can, 
single handed, move the world’’ 
+ said Archimedes. 


The lever principle is so old, 
and so simple, that its value is 
frequently overlooked. The 
lever principle has not been 
overlooked in the “Archi” mine 
clamp. To the contrary, it has 
been utilized to the fullest ex- 
tent—making the “Archi” mine 
clamp the most powerful ever 
developed. 


The Archi Quintet 


.. a versatile family 


FY different kinds of Archi mine clamps assume 


Clamp all the wire-supporting responsibilities in any 
“Aligning Trolley mine. Each has a grip that thirty-eight hundred 
mp 


pounds cannot tear loose; each uses the Archi prin- 
ciple of obtaining great gripping power by means of 


the simple lever; each uses little head room; each is 


easy to install. 


ing Trolley mp ‘eeder mp 
Keep your overhead down by keeping it up with West- 


inghouse line material. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
EAST PITTSBURGH PENNSYLVANIA 


SALES OFFICES IN ALL PRINCIPAL CITIES OF 
THE UNITED STATES AND FOREIGN COUNTRIES 


Combination Feed- 
er and Trolley 
Clamp 


Serves the Mining Industry 


T 30556 


with « « Arc-Welding Equipment Floodlighting Equipment Motor-Generators 


EI Automatic ar Gears Motors and Control 
Instruments and Meters Panelboards 
} Babbitt and Solder Insulating Materials Speed Reducers 
Circuit-Breakers Lightning Arresters Stokers 
Condensers Line Material Switchboards 
Electric Locomotives Mazda Lamps Transformers 


Fans Mine Illumination Turbine-Generators 
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On the 


Firing Line 


HE choice of weapons for the firing line of 
mining is possibly second only to the plan 

back of the attack on nature’s resources. Drill steel 
must meet many and various requirements. The 
) superiority of the many types of CRUCIBLE 
steels is founded on over half a century’s experience 
that has constantly kept abreast of progress. Our 
hollow drill steels are manufactured by a new and 
patented process. They have high fatigue value, 
high cutting value, with uniform and well centered 
holes and a clean, smooth finish with no tendency to 
crack and spread. These and solid drill steels are 


Other products include 
High Speed Steel for lathe, 
planer and boring tools; 
“AAA” Rex and Rex “AA” 
High Speed Steels; Car- 
bon Tool Steel in special, 
extra,and standard grades. 
Alloy Steels for chisels— 
hot and cold work. Spring 
Steels and Springs; Ma- 
chinery Steels; Forgings 
and Rolled Shapes and 


made in standard shapes and sizes in lengths up to 
40 feet to precisely meet all the needs of mining and 
quarrying. Hollow and solid drill bits are also 


furnished in many shapes in all standard sizes and - 


lengths up to 40 feet. 


Let us quote you on your drill or other steel 
requirements 


Special Steels for special 
t purposes. 


CRUCIBLE STEEL Co. 


OF AMERICA 


17 EAST 424 STREET, NEW YORK, N. Y. 
Plants 


HARRISON, N. J. 


Sales Offices and Warehouses 
HARTFORD 


PITTSBURGH, PA. SYRACUSE, N. Y. JERSEY CITY, N. J. W’ KEES ROCK, PA 


CINCINNATI 


PHILADELPHIA SBATTLE 
BALTIMORE CLEVELAND INDIANAPOLIS PITTSBURGH SPRINGFIBLD 
BOSTON DENVER MILWAUKES PROVIDENCB ST. LOUIS 
BUFFALO DETROIT NEW HAVEN SAN FRANCISCO ST PAUL 


CHICAGO NEW YORK SYRACUSE 
MONTRBAL TORONTO LONDON TOKIO 
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On uly the level 


The Atlas Type “J” 
Tramming Locomotive 


é 


or on the cage 


This locomotive is of such Its weight is approximately ’ 
simple construction that it gives er of a eso = that 
maximum service for the power 
d ‘ ing equipment or track. Built 
consumed, any maintenance re- for different track gauges and is 
quired is easily taken care of by narrow enough to pass timber- 
inexperienced mechanics. ing in drifts. 


to another level 


Specifications 
Track Gauges.............. 18 to 24 inches Maximum Drawbar Pull— 
Weight Chassis only.......... 2000 pounds Steel Wheels .....cccecccecse 900 pounds 
Weight with 40 cells AS Edi- Speed 2.5 to 6.5 miles per hour. 1 
2700 pounds Length overall on cage......... 47 inches 
Weight with 20 cells MVAI5 Length overall with seat down 54 inches 
nih Exide-Ironclad ............. 3140 pounds Height to top of battery box... 45 inches 
Weight with 20 cells PML17 Height overall of headlight.... 50 inches 
Philadelphia ............... 3080 pounds twats 32% inches 
Rated Drawbar Pull 400 pounds 20 inches 
at 3.5 miles per hour. Diameter of wheels............ 14 inches 
Maximum Drawbar Pull—Cast Minimum Radius of Curve.... 8 feet 
rere er 750 pounds Minimum Weight of Rail..... 8 pounds 


Phelps Dodge uses Atlas Scale Charging car equipped with 
Atlas Indicating Dial and Recording Scale Mechanism 


THE ATLAS CAR & MANUFACTURING CO. 


Engineers CLEVELAND, OHIO Manufacturers 
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‘Roebling 


“Blue Center” Steel 
Wire Rope 


When maintenance cost is low- 
ered, and capacity is increased 
at the same time, every execu- 
tive and mine operator is inter- 
ested in the product which 
produces these results. 


Replacements are annoying and 
expensive. The long life of 
Roebling “Blue Center" Steel 
Wire Rope reduces the number 
of replacements, increases 
working capacity and thus low- 
ers the operating cost. 


Its performance under the most 
severe conditions encountered 
in mining and all heavy-duty 
opesations has proven that it is 
an achievement of the highest 
order. Made in constructions 
and sizes particularly adapted 
to your requirements. 


Write for catalog A-545 


John A. Roebling’s 
Sons_Company 


Trenton, New Jersey 
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A Classifier 44 Mile Wide! 


A PRETTY large machine — — — but its just the equiva- 
lent of the Dorr Classifiers that have been furnished to 
the following companies recently— 


Anaconda Copper Company 

Bethlehem Steel Company 

Calumet & Hecla Consolidated Copper Company 
Champion Copper Company 

Consolidated Mining & Smelting Company 
Hudson Bay Mining & Smelting Company 
Inspiration Copper Company 

International Nickel Company 

Miami Copper Company 

Nevada Consolidated Copper Company 
New Cornelia Copper Company 

Phelps Dodge Corporation 

Utah Copper Company 


If your classification operations are not up-to-date, you are 
not getting the most out of your mill—nor your ore. Let 
our engineers tell you about recent advances that have made 
striking improvements in metallurgical practice. Write to 


our nearest office. 
=e THE DORR COMPANY 
1009 17TH STREET 
e CHICAGO, ILL. 


310 SOUTH MICHIGAN AVENUE 


LOS ANGELES, CAL. ENGINEERS 
247 PARK AVENUE NEW YORK CITY 


WILKES-BARRE. PA. 
S36 MINERS BANK BUILDING 


JOPLIN, MO. 


319 JOPLIN NATIONAL BANK INVESTIGATION TESTS DESIGN EQUIPMENT 


BUILDING 


ATLANTA, GA. 


503 CANDLER BUILDING MELBOURNE, AUSTRALIA 


CROSSLE, SCOTT @ DUFF PTY.,LTD.. 360 COLLINS STREET 


TORONTO, ONT. 
330 BAY ST. 


LONDON 
THE DORR COMPANY, LTD. 
16 SOUTH STREET. E.C.2 


BERLIN 
DORR GESELLSCHAFT 
KIELGANSTR. 1, W.62 
PARIS 
SOCIETE DORR ET CIE 
24 RUE DE LA PEPINIERE. 


JOHANNESBURG, S. A. 
BATEMAN 
THE LOCARNO HOUSE. 
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T= Utah Copper Company, as well as other 
leading copper companies, uses the West 
Virginia Rail complete steel turnouts with 
manganese steel frogs as shown below. These 
turnouts are made in any rail up to 60 lbs. inclu- 
sive with size of ties proportioned to size of rail. 
Good track is a most important phase of pro- 
duction—big or little. West Virginia 
track is good track and furnishes you 
everything in track from one source. 


Rails and Accessories Switch Stands 
Riveted Frogs Portable Track 
Solid Steel Frogs Steel Turnout Ties 
Manganese Frogs Mine Ties 
Switches Gage Rods 


Special Track Work 


Consult 
Our 
Track 
Specialists 


Complete Steel 


Turnout 


Catalog and data sheets on request 


THE WEST VIRGINIA RAIL COMPANY 


HUNTINGTON, W. VA. 
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New 
Reverberatory 


Plant 


Copper Queen 
Branch 


Douglas, Ariz. 


HIS 2,000-ton plant was completed in nine months from starting— 


establishing what is believed to be a record for similar work in the 
Southwest. 


The cost was well below the estimate and the ratio of labor cost to 
total cost was unusually low. 


This plant illustrates the experience of this organization in work for 
the metal and mining industries and it further exemplifies our ability to 


co-operate with a client’s own organization in not interfering with 
production. 


After the work was completed we were called upon further to serve 
the Phelps Dodge Corporation. Over sixty per cent of our work has 
been repeat orders of this kind—a fact of outstanding significance. 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
DWIGHT P. ROBINSON, PresIvENT 


NEW YORK PHILADELPHIA NEWARK CHICAGO 
LOS ANGELES BUENOS AIRES RIO DE JANEIRO MONTREAL 


MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTEO 
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De Laval multistage single suction centrifugal pump driven by 
electric motor, 1000 r.p.m., 1130 ft. head. 


? De Laval 
Five Stage 


PUMPS 


deliver 1000 gallons per minute each 
against 1130 ft. head at the Bisbee 
mine of the Phelps Dodge Company 


DE LAVAL MULTISTAGE 
MINE PUMPS 


are characterized by: 


. Perfect mechanical and hydraulic balance, no 
water-cooled bearings required. 

. High efficiency. 

. Simplicity of construction. 

. Large internal clearances, made possible by the 
use of labyrinth wearing rings. 

. Relatively low pressures per 
velocities mean longer life. 

. Stuffing boxes under suction pressure only. 

. Wearing parts manufactured to limit gages and 
interchangeable. 

. Careful testing before shipment. 


m CO 


stage,—lower 


Ask for Catalog E-1123 


De Laval 


Steam Turbine Company 


Trenton, 


nee of Steam Turbines, Centrifugal Pumps. Centrifugal Blowers 
and Compressors. Flexible Couplings, Double Helical Speed Reducing Gears, 
Worm Gears, Hydraulic Turbines and Special Centrifugal Machinery. 
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CONSTRUCTION DETAILS NO. 2 


The bumper serves a 
double purpose. It pro- 
tects the machine from 
cars and is used for shov- 
ing the loading end well 
under the loose coal. 


The unusually 
efficient 
PIT CAR 


HE Cincinnati Exposition showed the 
surprisingly important place pit car 
loaders have taken in the field of mechaniza- 
tion. The Mt. Vernon offers distinct ad- 
vantages. Two men can operate and move 
it about easily. Its efficient shovel end, 
Diamond roller chains, chain speed of 80 feet 
per minute, its high grade equipment and 
its general simplicity and ease of main- 
tenance are other reasons it has proven to 
be unusually economical and efficient. 
Let us send you more complete informa- 
tion about this labor and time saving loader. 


THE MT. VERNON CAR MFG. Co. 


MT. VERNON, 
ILLINOIS 


The Mt. Vernon Pit 
Car Loader with two 
front wheels lowered 


for easy moving about 


LOADER 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc. 
ACETYLENE GAS 
Prest-O-Lite Co., Inc. 
ACETYLENE GENERATING 
APPARATUS 
Oxweld Acetylene Co. 
ACID, SULPHURIC 
Irvington Smelt. & Ref. Works. 
AERIAL TRAMWAYS 
American Steel & Wire Co. 
AFTERCOOLERS (Air) 
Ingersoll-Rand Co. 
AIR COMPRESSORS 
Allis-Chalmers Mfg. Co. 
Sullivan Machinery Co. 
Ingersoll-Rand Co. 
AIR COMPRESSOR OILS 
Standard Oil Co. (Ind.) 
AIR FILTERS—Bag type 
American Coal Corpn. 
AIR HEATERS 
Westinghouse Electric & Mfg. Co. 
AIR LIFT PUMPING 
Sullivan Machinery Co. 
ALL SERVICE GAS MASKS 
Mine Safety Appliances Co. 
ANEMOMETERS 
Mine Safety Appliances Co. 
ANNUNCIATOR WIRES & 
CABLES 
Roebling’s Sons Co., J. A. 
ANNUNCIATOR WIRES & 
CABLES, ty 
American Steel & Wire Co. 
ANTI-RUST OILS & GREASES 
Standard Oil Co. (Ind.) 
ARMATURE & LEADS 
Sosbling’s Sous Oo. J 
ing’s Sons 
Westinghouse Electric & Mute. Co. 
ARMORGRIDS 
General Electric Co. 
ASPIRATORS 
American Coal Cleaning Corpn. 
AUTOMATIC CAR & CAGER 
STOPS 


Link-Belt Co. 
Mining Safety Device Co. 


AUTOMATIC CAR CAGES 
Connellsville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
AUTOMATIC CAR DUMPERS 
Link-Belt Co. 

Roberts & Schaefer Co. 
FLAGGING 

SIGNA 
American Door Co. 
AUTOMATIC (Mine Doors, Trucks 

and Electric Switches) 
American Mine Door Co. 
AUTOMATIC MINE SWITCHES 
Westinghouse Electric & Mfg. Co. 
AUTOMATIC SWITCH 

THROWERS 
American Mine Door Co. 
Westinghouse Electric & Mfg. Co. 
Roebling’s Sons Co., J. A. 
AUTOMOTIVE 

tone Lubricating Co. 
BAG TYPE AIR FILTERS 
American Coal Cleaning Corpn. 
BALLAST UNLOADER ROPES 
Roebling’s Sons Co., J. A. 
BARS, STEEL 
Carnegie Steel Co. 
Timken Roller Bearing Co. 
BATTERIES 
E. L. du Pont de Nemours & Co. 
BATTERIES, Armature 
Westinghouse Electric & Mfg. Co. 
BATTERIBS, Blasting 
Hercules Powder Co. 

vs, Signals, Bl ing) 

National Carbon a 


BATTERIES (Storage, Gas Weld- 
ing, Cutting, Dissolved Acetylene) 

Prest-O-Lite Co. 

Westinghouse Electric & Mfg. Co. 

BATTERY CHANGING STATION 

Atlas Car & Mfg. Co. 

BEARINGS (for all kinds of 
equipment) 

Hyatt Roller Bearing Co. 

BEARINGS, RADIAL 

Timken Roller Bearing Co. 

BEARINGS, TAPERED ROLLER 

Timken Roller Bearing Co. 

BEARINGS, THRUST 

Timken Roller Bearing Co. 

BELL CORD 

Roebling’s Sons Co., J. A. 

BELT DRESSING 

Standard Oil Co. (Ind.) 

BELTING (Conveyor, Elevator, 
Transmission) 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BELTING, SILENT CHAIN 

Link-Belt Co. 

Morse Chain Co. 

BINS (Coke and Coal) 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BIT BOXES 

Mine Safety Appliances Co. 

ian (Diamonds) for Core 

il 


R. S. Patrick. 

Diamond Drill Carbon Co. 

BITS, Diamond Drilling 

R. S. Patrick. 

BIT SHARPENERS 

Sullivan Machinery Co. 
Ingersoll-Rand Co. 

BLACK DIAMONDS 

Diamond Drill Carbon Co. 

R. S. Patrick. 

BLACK OILS 

Standard Oil Co. (Ind.) 
BLASTING ACCESSORIES 

E. L. du Pont de Nemours & Co. 
BLASTING CAPS 

E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 

BLASTING MACHINES 

E. L du Pont de Nemours & Co. 
Hercules Powder Co. 


BLASTING POWDER 

E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 

BLASTING SUPPLIES 

Hercules Powder Co. 

BLASTING UNITS (Dry Battery) 
National Carbon Co., Inc. 
BLOWERS, CENTRIFUGAL 
American Coal Cleaning Corpn. 
General Electric Co. 
Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
BLOWERS (or Compressors) 
General Electric Co. 

BLOWERS (Tubing) 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 


BLOWERS (Turbine) 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

BLOWPIPES, Brazing, Carbon 
Burning, Cutting, Lead Burning 
Welding, Welding and Cutting 

Oxweld Acetylene Co. 


BLUE CENTER STEEL WIRE 
ROP 


E 
Roebling’s Sons Co., J. A. 
Phillips Mine & Mill Supply Co. 
BOND TERMINALS 
American Mine Door 
BORTZ 
R. 8. Patrick. 
Diamond Drill Carbon Co. 
BRACES, GAUGE 
Central Frog & Switch Co. 
BRACES, RAIL 
Central Frog & Switch Co. 


BRACES, TRACK 

Central Frog & Switch Co. 

BRAZILIAN ROCK CRYSTAL 

Diamond Drill Carbon Co. 

BREAKER MACHINERY 

Koppers-Rheolaveur Co. 

Vulcan Iron Works. 

BREAKERS 

American Coal Cleaning Corpn. 

BREAKERS (Construction and 
Machinery) 

The Jeffrey Mfg. Co. 

BREAST MACHINES 

Goodman Mfg. Co. 

BRIQUETTING MACHINERY 

Vulcan Iron Works. 


BRUSHES (Carbon, Graphite and 


Metal Graphite for Electric 
Motors, Generators and Con- 
verters) 


National Carbon Co., Inc. 
Westinghouse Electric & Mfg. Co. 


BUCKETS (Elevator) 

Atlas Car & Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BURRELL, GAS INDICATORS, 
GAS MASKS, MINE AIR 
ANALYZER 

Mine Safety Appliances Co. 


CABLE COMPOUNDS 
Standard Oil Co. (Ind.) 


CABLE—DRILLING, WIRE 
American Cable Co. 


MACHINE, 
TC. (ST 
American Cable Co. 


CABLE GREASE 
Keystone Lubricating Co. 


CABLE—HOISTING 
American Cable Co. 


CABLE — MINING (HAULAGE, 
SHAFT HOIST, MINING MA- 
CHINE, SLUSHER) 

American Cable Co. 

CABLES 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 


CABLES (Connectors and Guides) 
American Mine Door Co. 


CABLES, INSULATED 
General Electric Co. 
Roebling’s Sons Co., J. A. 


CABLES, SUSPENSION BRIDGE 
American Cable Co. 
Roebling’s Sons Co., J. A. 


CABLEWAYS 

American Steel & Wire Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CABLE—WIRE 

American Cable Co. 

CAGE DUMPERS, ROTARY 
Link-Belt Co, 

Roberts & Schaefer Co. 


CAGES (Safety Appliances) 
a Mfg. & Mine Supply 
0. 


CAGE STOPS & LOCKS 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

CAGERS, AUTOMATIC 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

CAGERS, AUTOMATIC & 
MANUAL 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 


CAGES 
Mfg. Co. 

S. Card Iron Works Co. 
Gonnelleville Mfg. & Mine Sup. Co. 
Link-Belt Co. 

Vulcan Iron Works. 
CAGES (Self-dumping) 
Link-Belt Co. 

Roberts & Schaefer Co. 
Vulean Iron Works. 
CALCINERS 

Vuican Iron Works. 


CALCIUM CARBIDE 
Union Carbide Sales Co. 


CARBON AND BORTZ 
Diamond Drill Carbon Co. 
R. S. Patrick. 


CARBON FOR DIAMOND 
DRILLING 

Diamond Drill Carbon Co. 

R. S. Patrick. 

Sullivan Machinery Co. 


CARBON BURNING APPARATUS 
Oxweld Acetylene Co. 


CARBON ELECTRODES ee Elec. 
tric Furnaces and ectrolytic 
Work) 

National Carbon Co., Inc. 

Westinghouse Electric & Mfg. Co. 

CARBON MONOXIDE DETECTOR 

Mine Safety Appliances Co. 

CARBONS (for Arc Lamps, Blue 
Printing, Photographic) 

National Carbon Co., Inc. 


CARBON RODS AND PASTE FOR 
WELDING 

Oxweld Acetylene Co. 

National Carbon Co., Inc. 


CARBON SPECIALTIES (Cireuit 
Breaker Contacts, Packing Rings, 
Filter Plates, Tubes, etc.) 

National Carbon Co., Inc. 


CAR DUMPERS, GRAVITY & 
POWER 


Link-Belt Co. 

Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 


CAR DUMPERS (Rotary) 
Mfg. & Mine Supply 


Lick. Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mil] 1 Supply Co. 
Roberts & Schaefer Co. 

CAR FEEDERS 

Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 


CAR 
Goodman Mfg. Co. 
“Wheel & Mine Car 


Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 


CAR PULLERS 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 
CAR REPLACERS 

Johnson Wrecking Frog Co. 
CAR RERAILERS 

Johnson Wrecking Frog Oo. 


CAR RETARDERS 
Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 


CARS OF ALL DESCRIPTION 
Hockensmith Wheel & Mine Car Co. 


CAR STOPS, AUTOMATIC & 
MANUAL 


Link-Belt Co. 

Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 
CAR WHEEL LUBRICANTS 
Keystone Lubricating Co. 
CAR WIRE & CABLES 
American Steel & Wire Co. 
John A. Roebling’s Sons Co. 
CASTINGS 

Goodman Mfg. Co. 
Link-Belt Co. 

The Jeffrey Mfg. Co. 
Timken Roller Bearing Co. 
CASTINGS, GRAY IRON 
Link-Belt Co. 

Vulcan Iron Works. 


CASTINGS, OPEN HEARTH, 


STEEL 
Vulcan Iron Works. 
CASTINGS Iron) 
Vulcan Iron Works. 


CAST STEEL FROGS 
Central Frog & Switch Co. 
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PHILLIPS 


MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. | 


| 


| 
Phillips Steel Cars are fabricated over d 
duplicating machines, and interchange- There Are Many Gra es 
ability of replacing parts can always Wi 
be depended upon. Phillips parts fit of ire Rope 

ee | but it’s the Right Grade for the 
af Si | Job that Counts! 
Write for Prices |: Solve your Wire Rope problems by using— 


What a prominent engineer says STEEL & WIRE COMPANY 


about 


ENTERPRISE WHEELS || WIRE ROPE 


A retired railroad executive, who has been 
connected with a coal-carrying railroad 
for more than a quarter of a century, re- 
cently made this statement 


IC ICICI IC 


American Steel & Wire Company 
Subsidiary of United States Steel Corporation 


Sales Office: Chicago | New York Boston Cleveland Worcester 
Philadelphia Pittsburgh Buffalo. Detroit Cincinnati Baltimore 
Wilkes-Barre St. Louis Kansas City Minneapolis-St. Paul Oklahoma City 
Birmingham Atlanta Memphis Dallas Denver Salt Lake City 
U._S. STEEL PRODUCTS COMPANY 
San Francisco, Los Angeles, Portland, Seattle 
Export Representatives: 
UNITED STATES STEEL PRODUCTS CO., 30 Church St., New York, N.Y. 


JIC 


= 

“Down in Bristol, Virginia-Tennessee, ' 
there is a company that is producing the ' 
best car wheels made in America. They = 
have connected with them a metallurgist D 
of National fame, who seems to have 
solved the problem of producing a cast- 
ing that is practically indestructible.” 


This well known engineer has reference 
to the famous ENTERPRISE WHEELS. 
The same may be truly said of the EN- 
TERPRISE TRUCK and MINE CARS. 
If you want a disinterested opinion of 
the dependability and lasting qualities of A 
a mine car, write us and we will give you : 
the name of this engineer. 


ICICI 


ENTERPRISE 


WHEEL & CAR CORPORATION 
BRISTOL, VA.-TENN. HUNTINGTON, W. VA. 


| 
= 
/\\ 
Hi 
: | 
| 
IE 
? 
= 
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Bi: 
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CHAINS 

Goodman Mfg. Co. 
The Jeffrey Mfg. Oo. 
Link-Belt Co. 


Morse Chain Co. 
CHAINS, AUTOMOBILE ENGINE 
Link-Belt Co. 
Morse Chain Co. 
CHAINS, COAL CUTTING 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
CHAINS, DRIVE 
'g. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 
CHAINS, FRONT END 
Link-Belt Co. 
CHAIN LUBRICANTS 
Standard Oil Co. (Ind.) 
CHAINS, OILING 
Morse Chain Co. 
CHAINS, POWER TRANSMIS- 
SION 


The Jeffrey Mfg. Co. 
Link-Beit Co. 
Morse Chain Co. 


CHAINS, Silent (Bushed-Pin 
Joint) 


Link-Belt Co. 
CHAINS, SILENT (Rocker-Joint) 
Morse Chain Co. 

SLING 

Link-Belt Co. 

Morse Chain Co. 

CHAINS, SPROCKET WHEEL 
Goodman ig. Co. 

The Jeffrey Mfg. Co 

Link-Belt Ce. 

Morse Chain Co. 
CIRCUIT-BREAKERS 
Westinghouse Electric & Mfg. Co. 
CLAMPS, GUARD RAIL 

Central Freg & Switch Co. 
CLAMPS (Mine) 

Westinghouse Electric & Mfg. Co. 
CLAMPS (Trolley) 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
CLAMPS, WIRE ROPE 

American Steel o Wire Co. 
Roebling’s Sons Co., J. A. 

CLIPS, WIRE ROPE 

American Cable be 

American Steel & oe Co. 
Roebling’s Sons Co., 
CLOTH, WIRE 

Ladlow Saylor Wire Co. 
CLUTCHES 
Connelisville Mfg. 


Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
COAL CLEANING MACHINERY 
American Coal Cleaning Corpn. 
Koppers-Rheolaveur 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Roberts 


& Mine Supply 


& Schaefer Co. 
COAL COMPANIES 
Lehigh Coal & Navigation Co. 
COAL CONVEYING MACHINERY 
American Coa! Cleaning Corpn. 
Conveyor Sales Co. 
Link-Belt Co. 
COAL CRUSHERS 
Connelisville Mfg. & Mine 


Supply 
Co. 

The Jeffrey Mfg. Co. 

Link-Bek Ce. 

COAL CRUSHERS & ROLLS 

The Jeffrey Mfg. Co. 

Link-Belt Ce. 

Vulcan Iren Works. 

COAL CUTTERS 

Goodman Mfg. Ce. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Sullivan Machinery Co. 

COAL HANDLING MACHINERY 

American Coa) _ Corpn. 

Conveyor Sales Co. 

Goodman Mfg. Co. 

Jeffrey Mfg. 


Ceo. 

ms Safety Device Co. 
oberts & Schaefer Co. 

Blectric & Mfg. Co. 


k-Bel 
Sullivan Machinery Co. 


THE MINING CONGRESS JOURNAL 


COAL MINING MACHINERY 
Goodman Mfg. Co. 
none Rand Co. 

The Jeffrey ‘Mfg. Co. 
Link-Belt Co. 
Sullivan Machinery Co. 
Westinghouse Electrie & Mfg. Co. 


COAL MINING PLANTS 


berts & Schaefer Co. 
COAL PREPARATION 
MACHINERY 
American Coal Cleaning Corpn. 
Link-Belt Co. 
Roberts & Schaefer Co. 
COAL SEPARATING MACHINERY 
W. 8. Tyler Co. 
COAL SEPARATORS (Pneumatic) 
American Coal Cleaning Corpn. 
Roberts & Schaefer Co. 
COAL ~ (Spiralizers) 
Link-Belt Co. 
COAL TESTING EQUIPMENT 
W. S. Tyler Co. 


COMPRESSORS, AIR 
Allis-Chalmers Mfg. Co. 
Ingersoll- Co. 
Sullivan Machinery Co. 
COMPRESSORS, MINE CAR 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 
CONCENTRATORS 
Allis-Chalmers Mfg. Co. 
CONCRETE REINFORCEMENT 
American Steel & Wire Co. 


CONDENSERS 

Aliis-Chalmers Mfg. Co. 

Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 

CONTROLLERS 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

CONVERTERS, COPPER 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

CONVEYORS 

American Coal Cleaning Corpn. 

Conveyor Sales Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

CONVEYOR BEARINGS 

Link-Belt Co. 

CONVEYORS, BELT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, CHAIN FLIGHT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. 

Link-Belt Co. 

CONVEYORS, COAL 

American Coal Cleaning Corpn. 

Conveyor Sales 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulcan Iron Works. 

CONVEYORS AND ELEVATORS 

Allis-Chalmers Mfg. Co. 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, PAN OR APRON 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co 

Link-Belt Co. 

CONVEYORS, SCREW 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

COOLERS (Man) 

Robinson Ventilating Co. 

COOLERS, ROTARY 

Vulcan Iron Works. 

COPPER WIRE & STRAND 
(Bare) 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

CORDS—SASH, STEEL WIRE 

American Cable Co. 

CORE DRILLS, Carbon (Dia- 
monds) for 

R. S. Patrick. 

CORE DRILLING 

Hoffman Bros. Drilling Co. 

Pennsylvania Drilling Co. 

COUPLINGS, FLEXIBLE 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 

CREOSOTE TREATED TIES, 
TIMBERS, POSTS, PILING, Ete. 

Ayer & Lord Tie 

CROSSINGS AND CROSSOVERS 

C. 8. Card Iron Works Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 


CRossOvERS 
Central Frog & Switch Co. 
CREOSOTE 
TREATED 
Ayer & Lord Tie Co. 
CRUSHER OILS 
Standard Oil Co. (Ind.) 
CRUSHERS 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
CRUSHERS (Coal) 
Mfg. & Mine Supply 


0. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

Vulcan Iron Works. 
CRUSHERS, SINGLE and 
DOUBLE ROLL 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CRUSHING PLANTS, COKE 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CRYSTAL (Quartz) 
Diamond Drill Carbon Co. 
CUP GREASE 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 


CUTTING APPARATUS, Oxy-Ace- 
tylene, Oxy-Hydrogen 

Oxweld Acetylene Co. 

CYCLONE DUST COLLECTORS~* 

American Coal Cleaning Corpn. 


DECARBONIZING APPARATUS 
Oxweld Acetylene Co. 
DESIGNERS OF PLANTS 
American Coal Cleaning Corpn. 
Koppers-Rheolaveur Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
DETONATORS 
E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 
DIAMOND CORE DRILL 
CONTRACTING 
Hoffman Bros. Drilling Co. 
Sullivan Machinery Co. 
DIAMOND DRILLING CARBON 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DIAMONDS, BLACK (See Carbon 
and Bortz 
Drill Carbon Co. 
. S. Patrick. 
INDUSTRIAL 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DIAMOND TOOLS 
Diamond Drill Carbon Co. 
DIESEL ENGINE OILS 
Standard Oil Co. (Ind.) 
DIGGERS & PICKS (Pneumatic) 
Ingersoll-Rand Co. 
DOORS, AUTOMATIC MINE 
American Mine Door Co. 
DRIFTERS, DRILL 
Ingersoll-Rand 
Sullivan Machinery Co. 
DRILLERS’ DIAMONDS 
Diamond Drill Carbon Co. 
DRILLING CONTRACTORS 
Pennsylvania Drilling Co. 
Sullivan Machinery Co. 
DRILLING, DIAMONDS for 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DRILLS, AIR AND STEAM 
Ingersoll-Rand Co. 
DRILLS (Blast Hole) 
Ingersoll-Rand Co. 
DRILL BITS, Carbon (Diamonds) 


or 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DRILL, CARBON (Diamonds) for 
Diamond — Carbon Co. 
R. S. Patri 
ee COLUMNS & MOUNT- 


I 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
DRILL LUBRICANTS 
Standard Oil Co. (Ind.) 
DRILLER’S DIAMONDS 
R. S. Patrick. 
DRILLS, CORE 
Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 
DRILLS, ELECTRIC 
General Elcetric = 
The Jeffrey Mfg 
Westinghouse ectte & Mfg. Co. 
DRILLS, HAMMER 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
DRILLS (Hand Operated Coal) 
Ohio Brass Co. 
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DRILLS, PNEUMATIC 
Ingersoll-Rand Co. 
DRILLS, PROSPECTING 
Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co, 


Sullivan Machinery Co. 
DRILL STEEL SHARPENERS 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 


DRUMS (Hoisting, Haulage 
— Mfg. & Mine. Supply 


Link-Belt Co. 
Vulcan Iron Works. 


DRY CLEANING COAL & COKE 
n Coal Cleaning Corpa. 


America: 
Link-Belt Co. 
Roberts & Schaefer Co. 

DRYERS, ROTARY 

Vulcan Iron Works. 

DUMP CARS 

Atlas Car & Mfg. Co. 
Copeatiovite Mfg. & Mine Supply 


DUMPS (Rotary, Cradle, Crossover 
& Kickback) 


Mining Safety Device Co, 
Phillips Mine & Mil) Co. 
Roberts & Schaefer Co. 


DUST COLLECTING EQUIP- 
MENT 


American Coal Cleaning Corpn. 
DUST FILTERS 

American Coal Cleaning Corpn. 
DYNAMITE 

E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 


DYNAMOS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. Oo. 
DYNAMO OILS 

Standard Oil Co, (Ind) 
ELECTRICAL APPARATUS 
Allis-Chalmers Mfg. Co. 

General Electrie Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


ELECTRICAL CABLES & WIRES 
American Steel & Wire Co. 
General Electric Co. 

Roebling’s Sons Co., J. A. 
ELECTRIC BLASTING CAPS 
Hercules Powder Oo. 


ELECTRIC HOISTING MACHIN- 


Allis-Chalmers Mfg. Co. 


ELECTRIC LOCOMOTIVES 
General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC LOCOMOTIVE 
CABLES 

Roebling’s Sons Co., J. A 

Westinghouse Electric & Mfg. Co. 


ELECTRIC MINE SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRIC WIRES AND CABLES 

General Electric 

American Steel & Wire Co. 

ELECTRICAL SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRICAL WIRES AND 
CABLES 

Roebling’s Sons Co., J. A. 

ELECTRODES, WELDING 

Roebling’s Sons Ce., J. A. 

ELEVATORS 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATORS, BUCKET 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATOR CABLES & ROPES 

Roebling’s Sons Co., J. A. 

ELEVATOR AND HOIST MOTORS 

Westinghouse Electric & Mfg. Co. 

ELEVATOR MACHINERY 

Atlas Car & Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 


= 
DRILLS, ROCK 
ngersoll-Ran: 
American Coal Cleaning Corpn. 
Goodman Mfg. Co. The Jeffrey Mfg. Co. 
Ingersoll-Rand Co. 
a The Jeffrey Mfg. Co. 
DRIVES, SILENT CHAIN 
Lénk-Belt Co. 
Morse Chain Co. 
a a C. S. Card Iron Works Co. 
= | 
| 
| | 
| 
| | 
| | 
| | 
| 
} 
} 
| | | 
| | | 
| 
| | 
| 
| | 
| 
: | | 
| | 
| 
| | 
| 
| | 
| 
| 
| 
| 
| 
COAL LOADERS 
Conveyor Bales Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Co. 
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DROBPHECY 


the next year 
ROBINSON BACK- 
WARD CURVE Fans will be 


Large backward curve 


fan installed at Federal 
widely imitated. We base our Mine, Now Bagieed 
prophecy on past experience. But engineering, which is Company, Grant Town, 

the most important feature of Mine Ventilation is NOT 


easily imitated. 


ROBINSON VENTILATING ZELIENOPLE. BDA. 


GENUINE SECOND GrowTH || 4 DVANTAGES ¢ CARBON 
HICKORY HANDLES FOR. for DRILLING 


MINING TOOLS Guarantee 
UR Tested Carbons (Black Dia- 
monds) are guaranteed. There 

is no blind chance-taking, for satis- 
faction is guaranteed or money 1s 


cheerfully refunded. Such is our 
Miners Drift Pick Handle 34" faith in the character of our stones. 
Unless the best stones are used drill- 
ing costs increase. 


OUR BURNT IVORY GRADE 


a 

We are direct 

The very best thing to be had in the | leapeeiné ad 

way of hickory handles regardless of ” 

CARBONS 

price. 

BORTZ 
OUR SERVICE GRADE BALLAS 


Graded on strength gives second Il'rite for thirty-six page booklet. 


growth handles at a medium price. 


THE DIAMOND DRILL 
CARBONCO. . 


67 PARK ROW, NEW YORK, N. ¥: 


—- 
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ENGINE OILS 

Standard Oil Co. (Ind.) 
ENGINES, GAS AND GASOLINE 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 
ENGINES (Hoisting and Hauling) 
Connellsville Mfg. & Mine Supp! 


Westinghouse Electric & Mfg. Co. 
ENGINES, OIL 

Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

ENGINES, STEAM 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 
EXCAVATORS 

Link-Belt Co. 

EXHAUSTERS 
American Coal Cleaning Corpn. 
EXPLOSIVES 
The E. I. du Pont Powder Co. 
Hercules Powder Co. 
FAN DRIVES 
Link-Belt Co. 
Vulcan Iron Works. 

Westinghouse Electric & Mfg. Co. 
FANS, Man Cooling 
Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
FANS, Turbine 
Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
FANS, VENTILATING 
Connellsville Mfg. & Mine Supply 


Co. 
The Jeffrey Mfg. Co. 
Robinson Co. 
Vulcan Iron Wor 
Westinghouse Electric & Mfg. Co. 


FEEDERS 
Hockensmith Wheel & Mine Car Co. 
FEEDERS (Crossover, Kickback, 

Rotary and Dump) 
Link-Belt Co. 
Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co 
FEEDERS (Gravity) 
American Coal Cleaning Corpn. 
Link-Belt Co. 
FEEDERS (Hand Operated) 
Link-Belt Co. 
Mining Safety Device Co. 
Roberts & Schaefer Co. 
FEEDERS, ORE 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
FEEDERS (Reciprocating) 
Link-Belt Co. 
American Coal Cleaning Corpn. 
FEEDERS 
Minin fety Device Co. 

afety Devi 

Phillips Mine & Mill Supply Co. 
FIBRE GREASES 
Standard Oil Co. (Ind.) 
FILTER CLOTH, WIRE 
Ludlow Saylor Wire Co 
FILTERS (Dust) 
American Coal Cleaning Corpn. 
FIRE AND WEATHER-PROOF 


WIRE 
Roebling’s Sons Co., J. A. 
FIRST AID SUPPLIES 
Mine Safety Appliances Co. 
FITTINGS—WIRE ROPE (Tru-Loc 
Brand Processed) 
American Cable Co. 


FITTINGS—WIRE ROPE (Thimbles, 


Clips, Sockets, Hooks, Shackles 
Turnbuckles) 
American Cable Co. 
FLASHLIGHTS AND BATTERIES 
(Mine Safety) 
National Carbon Co., Inc. 
FLOTATION MACHINES 
Allis-Chalmers Mfg. Co. 
FLOTATION OILS 
Hercules Powder Co. 
FLOW METERS 
General Electric Co. 
FLUX, WELDING 
Oxweld Acetylene Co. 
FORGINGS 
Allis-Chalmers Mfg. Co. 
FROGS 
Central Frog & Switch Co. 
FROGS AND SWITCHES 
C. S. Card Iron Works Co. 
Central Frog & Switch Co. 
West Virginia Rail Co. 
FURNACE OIL 
Standard Oil Co. (Ind.) 
FURNACES, (for drill steel) 
Ingersoll-Rand 


THE MINING CONGRESS JOURNAL 


FURNACES, ROASTING 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
GAS (Cutting, Welding) 
Prest-O-Lite Co., Inc. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Co. 
GASOLINE 

Standard Oil Co. (Ind.) 

GAS ENGINE OILS 

Standard Oil Co. (Ind.) 

GAS MASKS 

Mine Safety Appliances Co. 
GAUGES, WELDING & CUTTING 
Central Frog & Switch Co. 
GAUGE RODS 

Cegtral Frog & Switch Co. 
GAUGES, WELDING & CUTTING 
Oxweld Acetylene Co. 

GEAR COMPOUNDS 

Standard Oil Co. (Ind.) 


RS 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
GEARS, BEVEL 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 


GEARS (Fabroil & Textolite) 

General Electric Co. 

GEARS, HERRINGBONE 

Link-Belt Co. 

Vulcan Iron Works. 

GEARS, Machine Cut 

Link-Belt Co. 

Vulcan Iron Works. 

GEARS, Moulded Tooth 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, Silent Chain 

Link-Belt Co. 

Morse Chain Co. 

GEARS, SPUR 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, WORM 

The Jeffrey Mfg. Co. 

GELATIN DYNAMITES 

E. L Du Pont de Nemours & Co. 

Hercules Powder Co. 

GENERATORS AND GENERAT- 
ING SETS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

GENERATORS, ACETYLENE 

Oxweld Acetylene Co. 

GLOVES, ASBESTOS 

Oxweld Acetylene Co. 

MINERS’ WIRE 
SCREEN, NOD AND SHAKB 
WELLSWORTH 

Mine Safety Appliances Co. 

GOGGLES, WELDING 

Oxweld Acetylene Co. 

GRAPHITE GREASES 

Standard Oil Co. (Ind.) 

GREASE 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

GREASE CUPS 

Keystone Lubricating Co. 

GRINDERS, Portable Pneumatic 

Ingersoll-Rand Co. 

GUARD RAIL CLAMPS 

Central Frog & Switch Co. 

GUY ROPES, GALVANIZED 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HAMMERS, Calking, Chipping & 
Riveting 

Ingersoll-Rand Co. 

HANGERS 

Link-Belt Co. 

HANGERS (Insulated Trolley) 

Ohio Brass Co. 

HANGERS, SHAFT, DROP 

Link-Belt Co. 

HANGERS, SHAFT, POST 

Link-Belt Co. 

HANGERS, SHAFT, SELF-OILING 

Link-Belt Co. 

HAULAGE ROPE 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HEADLIGHTS, ARC AND 
INCANDESCENT 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


HEATER CORD 

Roebling’s Sons Co., J. A. 
HERRINGBONE GEAR DRIVES 
Link-Belt Co. 

H-H INHALATORS 

Mine Safety Appliances Co. 
HIGH EXPLOSIVES 

E. I. Du Pont de Nemours & Co. 
Hercules Powder Co. 

HOIST DRIVES 

Link-Belt Co. 

Vulcan Iron Works. 

HOISTING ROPES 

American Steel & Wire Co. 
— Mfg. & Mine Supply 


0. 
Roebling’s Sons Co., J. A. 
HOISTS 
American Steel & Wire Co. 
Ingersoll-Rand Co. 
Link-Belt Co. 
Sullivan Machinery Co. 
HOISTS, AIR 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co. 
Connellsville Mfg. & Mine Supply 


Co. 
General Electric Co. 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
Vulcan Iron Works 
HOISTS, PORTABLE 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, Room 
Vulcan Iron Works. 
HOISTS, Room and Gathering 
Goodman Mfg. Co. 
HOISTS, Scraper-Loader 
Connellsville Mfg. & Mine Supply 


Ingersoll-Rand Co. 

Sullivan Machinery Co. 

HOISTS, STEAM 

Allis-Chalmers Mfg. Co. 
— Mfg. & Mine Supply 


Ingersoll-Rand Co. 

Vulean Iron Works. 

HOLDERS-ON 

Ingersoll-Rand 

HOOKS 

Roebling’s Sons Co., J. A. 

HOOKS, WIRE ROPE 

American Cable Co. 

HOSE, AIR AND STEAM 

Ingersoll-Rand Co. 

HOSE, WELDING AND CUTTING 

Oxweld Acetylene Co. 

HYDRATORS, LIME 

Vulean Iron Works. 

IGNITERS, Electric 

Hercules Powder Co. 

INCINERATORS 

Vulcan Iron Works. 

INCLINE FROGS 

Central Frog & Switch Co. 

INCLINE TRACK LAYOUTS 

Central Frog & Switch Co. 

INSULATORS, FEEDER WIRE 

General Electric Co. 

Chio Brass Co. 

Westinghouse Electric & Mfg. Co. 

INSULATORS, SECTION 

American Mine Door Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

INSULATORS (Porcelain) 

General Electric Co 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

INSULATORS (Third Rail) 

General Electric Co. 

Ohio Brass Co. 

INSULATORS (Trolley) 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

INSULATED WIRE AND CABLE 

American Steel & Wire Co. 

General Electric Co. 

Roebling’s Sons Co., J. A. 

KEROSENE 

Standard Oil Co. (Ind.) 

KEYSTONE GREASE 

Keystone Lubricating Co. 

KEYSTONE GREASE CUPS 

Keystone Lubricating Co. 

KEYSTONE SAFETY LUBRI- 
CATORS 


Keystone Lubricating Co. 
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KILNS (Rotary) 
Allis-Chalmers Mfg. Co. 
Vulcan Iron Works. 
KILNS, VERTICAL 
Vulcan Iron Works. 
LAMP CORD 

American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


LAMPS, ARC AND INCANDES- 
CENT 


General Electric Co. 

Westinghouse Electric & Mfg. Co. 

LAMPS (Edison Electric) 

Mine Safety Appliances Co. 

LEAD BURNING APPARATUS, 
Oxy-Acetylene, Oxy-City Gas 

Oxweld Acetylene Co. 

LIGHT AND POWER PLANTS 
(Small) 

Westinghouse Electric & Mfg. Co. 

LIGHT STEEL ANGLES 

Carnegie Steel Co. 

LIGHT STEEL RAILS 

Carnegie Steel Co. 

West Virginia Rail Co. 

LOADERS, Gravel and Sand 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADERS (Mine Car) 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Joy Manufacturing Co. 

Link-Belt Co. 

Myers-Whaley Co. 

LOADERS, PORTABLE 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Joy Manufacturing Co. 

Link-Belt Co. 

Myers-Whaley Co. 

LOADERS, Snow 

Joy Manufacturing Co. 

LOADERS, Truck 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADERS, Wagon 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADING BOOMS 

— Mfg. & Mine Supply 


The Jeffrey Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 

LOADING MACHINES 
Connellsville Mfg. & Mine Supply 


Conveyor Sales Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Myers-Whaley Co. 
LOCOMOTIVES, ELECTRIC 
General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVES, GASOLINE 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVES, RACK RAIL 
Atlas Car & Mfg. Co. 

Goodman Mfg. Co. 
LOCOMOTIVES, STEAM 

Vulcan Iron Works. 

STORAGE 


BATTER 
Atlas Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVE SWITCHING & 

WRECKING ROPES 
Roebling’s Sons Co., J. A. 
LOCOMOTIVES (Third Rail) 
Atlas Car & Mfg. Co. 
Goodman Mfg. Co. 
LOCOMOTIVES, TROLLEY 
Atlas Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LONGWALL MACHINES 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
LUBRICANTS 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 
LUBRICATING DEVICES 
Keystone Lubricating Co. 


LUBRICATING GREASES 
Keystone Lubricating Co. 


LUBRICATING ENGINEERS 
Keystone Lubricating Co. 


“TTT 
|] 
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WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money 


inch by inch if necessary—eliminating breakage 
and assuring well loaded cars without spillage. 


The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 


Easy to Install 
Send for Car Retarder Circular 


We Design and Make 
Complete Tipple Equipment 


The Webster Mfg. Company 
1856 N Kostner Ave. CHICAGO, ILL. 


Sole Manufacturers of 
Oldroyd Coal Cutters and Loaders 


j 
j 
4 
j 
7 
One man controls the movement of the cars— 
j 
j 


The Connellsville and 
Mine Supply Company 
Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us 


The Cage, Hoist and Fan Builder 


| of operation. Let our engineers put their | 
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PATRICK 
CARBON 


for Diamond Core Drilling 


HE uniformity of Patrick 
Grading has made Patrick 
Carbon the standard of quality , 
wherever Carbon is used. It is 
the buyer’s best assurance of 
obtaining maximum results at 

minimum costs. 


Send for the Patrick literature on Car- 
bon and Diamond Drilling Practice. 


A Patrick representative will call 
without obligation; write or wire the 
Duluth office. 


Specify Patrick Carbon 


PATRICK, 


Duluth, Minnesota, U.S.A. 


Cable Address,Exploring Dulutt 


Every |  OPERA- 
tion is different. Many factors 
must be considered such as 
grades, number and weight of 
trips and estimated duration 


experience at your disposal. 
catalog. 


Send for | 


THE CENTRAL Froc & Switcu Co. 
CINCINNATI, OHIO 


CENTRAL 


MINE TRACK EQUIPMENT 


= 
| 
i= 
—_ 
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LUBRICATORS 

Keystone Lubricating Co. 

MACHINE OILS 

Standard Oil Co. (Ind.) 

MACHINERY, TRANSMISSION 
(Power) 

Allis-Chalmers Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

MANIFOLDS, OXYGEN 

Oxweld Acetylene Co. 

MAST ARM ROPE, Galvanized 

Roebling’s Sons Co..°J. A. 


METHANE RECORDER, CON- 
TINUOUS 


Mine Safety Appliances Co. 
MILL GREASES 
Standard Oil Co. (Ind.) 
MILLS, ROD & BALL 
Allis Chalmers Mfg. Co. 
MILLS, STAMPS 
Allis-Chalmers Mfg. Co. 
MINE CAR AXLES 
Hockensmith Wheel & Mine Car Co. 
MINE CAR BEARINGS 
Hyatt Roller Bearing Co. 
Timken Roller Bearing. Co. 
MINE CAR BOXES 
Hockensmith Wheel & Mine Car Co. 
MINE CAR FORGINGS 
Hockensmith Wheel & Mine Car Co. 
MINE CAR LUBRICANTS 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 
MINE CAR PARIS 
C. S. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 
MINE CARS 
Atlas Car & Mfg. Co. 
C. S. Card Iron "Works Co. 
Enterprise Wheel & Car Corpn. 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 
MINE CAR WHFELS 
C. S. Card Iron Works Co. 
Hockensmith Wheei & Mine Car Co. 
MINE DOORS, AUTOMATIC 
American Mine r Co. 
MINE LOCOMOTIVE CABLE 
American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 
MINE TIES : 
Central Frog & Switch Co. 
MINE TIES, CREOSOTE 
1 REAIED 
Ayer & Lord Tie Co. 
MINING & Mc TALLURGICAL 
MACHINERY 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
MINING EQUIPMENT 
Ailis-Chalmers Mfg. Co. 
Goodman Mfg. Co. 
Ingersoli-Rand Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Westinghouse Electric & Mfg. Co. 
MINING MACHINE CABLE 
General Electric Co. 
Roebl.ng’s Sons Co., J. A. 
MINING MACHINES 
an Mfg. Co. 
Ingersoli-Rand Co. 
The Jeffrey Mfg. Co. 
Sullivan Machinery Co. 
MINING MACHINES (Electric) 
z n Mfg. Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
MINING MACHINES (Government 
Approved) 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
MINING MACHINERY 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Westinghouse Electric & Mfg. Co. 
MINING MACHINERY BEARINGS 
Hyatt Roller Bearing Co. 
MINING MACHINERY LUBRI- 


TS 
Keystone Lubricating Co. 
MINING ROPES 
American Cable 
MINING POSTS. ‘CREOSOTE 
TREATED 
Ayer & Lord Tie Co. 
MINING ROPES (Haulage, Shaft 
Hoist, Mining Machine, Slusher) 
American Cable Co. 
TIMBERS, CREOSOTE 


Standard Oil Co. (Ind.) 
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MOTORS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

MOTORS, Electric 

Westinghouse Electric & Mfg. Co. 

MOUNTED BOTTOM CUTTERS 

Goodman Mfg. Co. 

MOVING PICTURE CORD 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

NITROGEN GAS 

Linde Air Products Co. 

OILS 

Standard Oil Co. (Ind.) 

ORE, BUYERS AND SELLERS Or 

Irvington Smelt. & Ref. Works. 

OVERCUTTING MACHINES 

Goodman Mfg. Co. 

Sullivan Machinery Co. 

OXYGEN GAS 

Linde Air Products Co. 

OXYGEN BREATHING APPARA- 
TUS, McCAA TWO-HOUR 

Mine Safety Appliances Co. 

OXY-ACETYLENE APPARATUS 
and SUPPLIES 

Oxweld Acetylene Co. 

PAVING BREAKERS 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

PERFORATED METAL 

Allis-Chalmers Mfg. Co. 

PERMISSIBLES, Explosives 

The E. I. Du Pont Powder Co. 

Hercules Powder Co. 

PE1TROLATUMS 

Standard Oil Co. (Ind.) 

PICKING TABLES 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

PIPE (Genuine Wrought Iron) 

A. M. Byers Co 

PIPE (Wood) 

a Mfg. & Mine Supply 


PNEUMATIC COAL SEPARAT- 
ING MACHINERY 
American Coal Cleaning Corp. 


PNEUMATIC SIZING MACHIN- 
ERY 


American Coal Cleaning Corp. 

PNEUMATIC TOOL 

Ingersoll-Rand Co. 

PNEUMATIC TOOL LUBRICANT 

Standard Oil Co. (Ind.) 

PORTABLE TRACK 

Central Frog & Switch Co. 

PORTABLE TURNOUTS 

Central Frog & Switch Co. 

POSTS, CREOSOTE TREATED 

Ayer & Lord Tie Co. 

POWDER, BLASTING 

E. lL. Du Pont de Nemours & Co. 

Hercules Powder Co. 

POWER CABLES 

American Steel & Wire Co. 

General Electric Co. 

Roebling’s Sons Co., J. A. 

POWER SHOVELS 

Link-Belt Co. 

POWER TRANSMISSION 
MACHINERY 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

Westinghouse Electric & Mfg. Co. 

PREHEATING APPARATUS 

Oxweld Acetylene Co. 

PRESSURE GUN GREASE 

Standard Oil Co. (Ind.) 

PROSPECTIVE DRILLS 

Hoffman Bros. Drilling Co. 

Ingersoll-Rand Co. 

Vennsylvania Drilling Co. 

PULLEYS 

Link-Belt Co. 

PULLEYS, CLUTCH, FRICTION 

Link-Belt Co. 

PULVERIZERS, COAL AND COKE 

The Jeffrey Mfg. Co. 

PUMPS, Acid Res‘sting 

Ingersoll-Rand Co. 

PUMPS, AIR LIFT 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

PUMPS, Boiler Feed 

Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 

PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 


PUMPS, DEEP WELL 
Ingersoll-Rand Co. 

PUMPS (Electric) 

Allis-Chalmers Mfg. Co. 
eta Mfg. & Mine Supply 


Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

Westinghouse Electric & Mfg. Co. 

PUMPS, Fire 

Ingersoll-Rand Co. 

PUMPS (Gather!ng or Dip) 

Connellsville Mfg. & Mine Supply 
Co. 

PUMPS, Inclined Shaft 

Ingersoll-Rand Co 

PUMPS, MINE 

Allis-Chalmers Mfg. Co. 

Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, Sinking 

Ingersoll-Rand Co. 

PUMPS, PNEUMATIC AIR LIFT 

Ingersoll-Rand Co. 

PUMPS, POWER 

Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, VACUUM 

Ingersoll-Rand Co. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARRYING MACHINERY 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARTZ CRYSTAL 

Diamond Drill Carbon Co. 

RAIL BONDS 

American Steel & Wire Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

RAIL BRACES 

Central Frog & Switch Co. 

RAILWAY SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfc. Co. 

RAILWAY TIES, CREOSOTE 
TREATED 

Ayer & Lord Tie Co. 

RAMMERS, Pneumatic 

Ingersoll-Rand Co. 

RECEIVERS, AIR 

Ingersoll- Rand Co. 

REGULATORS, and Cut- 
ting, Compressed G 

Oxweld Acetylene x 

REHEATERS, Air 

Ingersoll-Rand Co. 

REINFORCING BARS 

West Virginia Rail Co. 

RESCUE APPARATUS 

Link-Belt Co. 

Mine Safety Appliances Co. 

RETARDERS 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

RIVER CROSSING SUSPENSION 
WIRE, Galvanized 

Roebling’s Sons Co., A. 

ROCK-DISPOSAL SQUIPMENT 

Link-Belt Co. 

Roberts & Schaefer Co, 

ROCK DRILLS 

Ingersoll-Rand Co. 

ROCK DUSTING EQUIPMENT 

American Mine Door Co. 

Mine Safety Appliances Co. 

RODS, WELDING 

Ohio Brass Co. 

Oxweld Acetylene Co. 

ROLLER BEARINGS 

Enterprise Wheel & Car Corpora- 
tion. 

Hyatt Roller Bearing Co. 

Timken Roller Bearing Co. 

ROLLERS 

C. S. Card Iron Works Co. 

ROLLS (Crushing) 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ROPE 

American Steel & Wire Co. 

ROPE GREASE 

Keystone Lubricating Co. 

ROPE, MINING (Haulage, Shaft 
Hoist, Mining Machine, Slusher) 

American Cable Co. 
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ROPE, SWITCH WIRE 

American Cable Co. 

ROPE, TOWING 

American Cable Co. 

ROPE, TRANSMISSION 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

ROPE, WIRE 

American Steel & Wire Co. 

Reebling’s Sons Co., J. A. 

ROPE, WIRE (Crescent Brand 
Ordinary) 

American Cable Co. 

ROPE, WIRE (Plain or Galvanized) 

American Cable Co. 

ROPE, WIRE (Tru-Lay Brand 
Preformed) 

American Cable Co. 

ROTARY COOLERS 

Vulvan Iron Works. 

ROTARY DRYERS 

Vulcan Iron Works, 

ROTARY DUMPS 

C. S. Card Iron Works Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

ROTARY ROASTERS 

Vulcan Iron Works. 

RUNNING ROPE, Galvanized 

American Steel & Wire 

Roebling’s Sons Co., J. A. 

SAFETY APPLIANCES, MINE 

— Mfg. & Mine Supply 


SAFETY FUSE 

Hercules Powder Co. 

SAFETY FUSE & WIRES—LEAD- 
ING & CONNECTING 

E. I. Du Pont de Nemours & Co, 

SAFETY LUBRICATORS 

Keystone Lubricating Co. 

SAND DRYERS 

Roberts & Schaefer Co. 

SASH CORD 

Roebling’s Sons Co., J. A. 

SAWS (Air) 

Ingersoll-Rand Co. 

SCRAPER LOADERS 

Goodman Mfg. Co. 

Sullivan Machinery Co. 

SCREEN BARS 

Phillips Mine & Mill Supply Co. 

SCREENS (Anti-Gravity) 

American Coal Cleaning Corpn. 

SCREENS, ARCH-CRIMP 

Ludlow Saylor Wire Co. 

SCREENS, DOUBLE CRIMPED 

Ludlow Saylor Wire Co. 

SCREENS, HORIZONAL 

Link-Belt Co. 

Roberts & Schaefer Co. 


_W. S. Tyler Co. 


SCREENS, PERFORATED METAL 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

SCREENS, REK-TANG 

Ludlow Saylor Wire Co. 

SCREENS, REVOLVING 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

SCREENS, SHAKER 

C. S. Card Iron Works Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

SCREENS AND PERFORATED 
SHEETING 

Allis-Chalmers Mfg. Co. 

SCREENS (Vibrating) 

American Coal Cleaning Corpn. 

Link-Belt Co. 

W. S. Tyler Co. 

SCREENS & WASHERIES 

Koppers-Rheolaveur Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

SCREENS, WOVEN WIRE 

Ludlow Saylor Wire Co. 

SEIZING STRAND, GALVANIZED 

Roebling’s Sons Co., J. A. 

SELF-RESCUERS 

Mine Safety Appliances Co. 

SHACKLES, WIRE ROPE 

American Cable Co. 

SHAFT HOIST ROPES 

American Cable Co. 

SHARPENERS, DRILL 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 
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Irvington Smelting and 
Refining Works 
Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 
Manufacturers of Copper Sulphate 
IRVINGTON et NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 80 Church Street 


ELLIS 
BALL-CHILI 
MILLS 


Giant Mill—equal to 100 Stamps. 
18,000 Ibs.; 25-H.P. $5000. 
Little Giant Mill—35 Stamps. 
9400 Ibs.; 10-H.P. $2500. 
C-I Mill—10 Stamps. 

3300 Ibs., $995. 
B-I Mill—5 Stamps. 

1650 Ibs., $550. 
Independence Mill—5 ton. 
450 lbs.; %-H.P., $285. 
Full Plant— 


feeder, etc. 
$6 


OVER 300 ELLIS MILLS IN USE 


EEE ES MELE S MEG. CO. 


MAIL ADDRESS: SHOW ROOM: 
147 Prospect Ave. SAN FRANCISCO, CALIF. 565 Bryant St. 


DEN VER 


Specialists in the manufacture years experience with western 
of coal and metal mine cars, mining conditions. Write 
wheels and trucks, rollers and C.S.Card Iron Works Co., 2501 
sheaves, tipple equipment, and West 16th Ave., Denver, Colo., 
track equipment. Thirty-six for Catalog “J”. 


Ayer & Lorp Tir Co. 


INCORPORATED 1893 


CHICAGO 
Railroad Bridge Timbers 
Cross Ties Car Stocks 
Lumber Piling and Posts 
Poles Mine Timbers 


TREATING PLANTS 
Carbondale, Jil. Grenada, Miss. North Little Rock, Ark. 
Louisville, Ky. Montgomery, Ala. 


Creosote Oil 
Prevents Decay” 


2-H.P. engine, 4x6 Rockbreaker, ™ 


“LONDON” 
CONVEYOR 
LOADER 


A step forward in mechanical 
loading and conveying 


Crawford Machinery Co. 


Bessemer Bldg. Pittsburgh, Penna. 
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DIAMOND CORE DRILLING 
CONTRACTORS 


We make Borings for Coal, Clays and all Minerals. 
Up-to-date Equipment. Gasoline, Steam and Electric 
Outfits. Ask us for estimates. 

MOTT CORE DRILLING COMPANY 
HUNTINGTON, W. VA. 


Stock and Special Signs, Codes, Etc., for Mines 


Electric railways, public utilities, water, timber, oil, industria] and 
Mining enterprises promoted. Approved bond and stock issues 
placed with European bankers and brokers. Underwriting procured 
for corporations. Mining and other examinations and reports made 
by well known engineers. 


J. T. BYRNE 


74 LOWER LEESON ST. DUBLIN, I. F. S. 


GEORGE WATKIN EVANS 
CONSULTING CoAL MINING ENGINEER 
SmitH Tower, SEATTLE, U.S. A. 
250 AVENUE, New YORK 
Specialist in Examinations of Coal Properties, De- 
velopment and Operating Problems, Appraisals, Man- 
agement, Anthracite and Bitwminous Mines. United 
States and Canada. 


We Look Into the Earth 
By using Diamond Core Drills. 
We prospect Coal and Mineral 
Lands in any part of North or 
South America. 

Pennsylvania Drilling Co. 

Pittsburgh, Pa. 
Drilling Contractors 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GU 
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SHEAVES 

C. S. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 
Roebling’s Sons Co., J. A. 

Vulcan Iron Works. 

SHEAVE WHEELS 

Hockensmith Wheel & Mine Car Co. 
Vulcan Iron Works. 

SHORTWALL MACHINES 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Hyatt Roller Bearing Co. 

Sullivan Machinery Co. 

SHOVELS, ELECTRIC 
Myers-Whaley Co. 
SBOVEL—ELECTRO-HYDRAULIC 
Goodman Mfg. Co. 

SIGNAL WIRES AND CABLES 
American Steel & Wire Co. 
General Electric Co. 

Roebling’s Sons Co., J. A. 

SIGNS 

Mine Safety Appliances Co. 
SIGNS (Mine) 

Stonehouse Signs, Inc. 

SINKERS, ROCK DRILL 
Ingersoll-Rand Co. 

SKIPS 

Allis-Chalmers Mfg. Co. 

Atlas Car & Mfg. Co, 

Connellsville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
Vulcan Iron Works. 
SKIP LOADING EQUIPMENT 
Atlas Car & Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
SLABBING MACHINES 
Goodman Mfg. Co. 
SLINGS, WIRE ROPE 
American Cable Co. 
SLUSHER ROPES 
American Cable Co. 
SMELTERS 
Irvington Smelt. & Ref. Works. 
SOCKETS, Open and Closed 
Roebling’s Sons Co., J. A. 
SOCKETS, WIRE ROPE 
American Cable Co 
SPECIAL MACHINERY 
Vulcan Iron Works. 
SPEED REDUCERS, DOUBLE 
Link-Belt Co. 
Morse Chain Co. 
SPEED REDUCERS, SINGLE 
Link-Belt Co. 
Morse Chain Co. 


SPIKES 
West Virginia Rail Co. 


SPLICE BARS (Plain and Angle) 
Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 


SPLICE, CABLE 
American Mine Door Co. 
Ohio Brass Co. 


SPLICE, INSULATOR 
American Mine Door Co. 


SPLICE, TROLLEY WIRE 
General Electric Co. 
Ohio Brass Co. 


SPLICERS, TROLLEY 
American Mine Door Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


SPROCKETS, CLAMP HUB 
Link-Belt Co. 
Morse Chain Co. 


SPROCKETS, COMPENSATING 
Link-Belt Co 
Morse Chain Co. 


SPROCKETS (Shearing Pin) 
Link-Belt Co. 
Morse Chain Co. 


SPROCKETS, SILENT CHAIN 
Link-Belt Co. 
Morse Chain Co. 


SPROCKETS, SPRING 
Link-Belt Co 

Morse Chain Co. 

SPUR GEAR DRIVES 
Link-Belt Co. 

STARTER CABLES 
Roebling’s Sons Co., J. A 
STEAM CYLINDER OILS 
Standard Oil Co. (Ind.) 


STEEL, ALLOY 
Timken Roller Bearing Co. 
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STEEL CROSS TIES 

Carnegie Steel Co. 

West Virginia Rail Co. 
STEEL, ELECTRIC FURNACE 
Timken Roller Bearing Co. 


STEEL, HOLLOW AND SOLID 
DRILL 


Ingersoll-Rand Co. 


STEEL, NICKEL 

Timken Roller Bearing Co. 

STEEL, NICKEL, MOLYBDENUM 

Timken Roller Bearing Co. 

STEEL, OPEN HEARTH 

Timken Roller Bearing Co. 

STEEL, REINFORCING 

American Mine Door Co. 

STEEL, SHAPES, PLATES, 
BARS, ETC. 

Carnegie Steel Co. 

STEEL, Special Analysis 

Timken Roller Bearing Co. 


STEEL TIES AND REINFORCE- 
MENTS 


Carnegie Steel Co. 
West Virginia Rail Co. 


STOPERS, ROCK DRILL 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


BATTERY LOCOMO- 
TIV 


Atlas Car & Mfg. Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Vulean Iron Works. 
Westinghouse Electric & Mfg. Co. 


STRAND 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


SWITCHBOARD WIRE AND 
CABLES 
American Steel & Wire _ 


Roebling’s Sons Co., J. 
Westinghouse Electric & Rite. Co. 


SWITCHBOARDS, — 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHES 
Cc. S. Card Iron Works Co. 
Central Frog & Switch Co. 


SWITCHES, ALTERNATING 
Mining Safety Device Co. 


SWITCHES (Disconnecting and 
Electric) 

General Electric Co. 

Westinghouse Electric & Mfg. Co. 

SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co. 

Central a. & Switch Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

TACKLE BLOCKS 

Roebling’s Sons Co., J. A 


TELEGRAPH AND TELEPHONE 
WIRES AND CABLES 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 


TELEPHONE CORDS 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
THIMBLES 

American Steel & Wire a 
Roebling’s Sons Co., J. 
TIES (Steel, Mine) 
Carnegie Steel Co. 

Central Frog & Switch Co. 
TILLER ROPE 

Roebling’s Sons Co., J. A. 


TIMBER, CREOSOTE TREATED 
Ayer & Lord Tie Co. 


TIMBER PRESERVING EQUIP- 
MENT 


Allis-Chalmers Mfg. Co. 


TIMBERS, STEEL MINE 
Carnegie Steel Co. 

TIPPLES 

American Coal Cleaning Corp. 
The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 
TIPPLE EQUIPMENT 
American Coal Cleaning Corp. 
C. §. Card Iron Works Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 
TIPPLE TRACK 

Central Frog & Switch Co. 


TIRE WIRES 
Roebling’s Sons Co., J. A. 


TOOLS, Blacksmiths (for drill 
steel) 
Ingersoll-Rand Co. 


TORCHES, Brazing, Carbon Burn- 
ing, Cutting, Lead Burning, Weld- 
ing, Welding and Cutting 

Oxweld Acetylene Co. 

TRACK BRACES 

Central Frog & Switch Co. 

TRACK EQUIPMENT 

Carnegie Steel Co. 

Central Frog & Switch Co. 

S. Card Iron Works Co. 

West Virginia Rail Co. 

TRACK LAYOUTS (Industrial) 

Central Frog & Switch Co. 

TRACKS, PORTABLE, RAIL, ETC. 

Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 

TRACK (Portable) 

Carnegie Steel Co. 

Central Frog & Switch Co. 

TRACK (Portable, Assembled and 
Unassembled, ~~ or Bolted) 

Carnegie Steel 

Central Frog & Switeh Co. 

West Virginia Rail Co. 

TRACK SUPPLIES 

Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. we 

TRAMWAYS, AERIAL 

American Steel & Wire Co. 


TRANSFORMER OILS 

Standard Oil Co. (Ind.) 

TRANSFORMERS 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

TRANSMISSION OILS AND 
GREASES 

Standard Oil Co. (Ind.) 

TRANSMISSION, SILENT CHAIN 

Link-Belt Co. 

Morse Chain Co. 

TROLLEY FROGS 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

TROLLEY (Hangers and Clamps) 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


TROLLEY MATERIAL, OVER- 
HEAD 


Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
TROLLEY WHEELS AND HARPS 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


TROLLEY WIRE 
American Steel & Wire Co. 
Roebling’s Sons Co., 
TRUCKS, WELDER’S 
Oxweld Acetylene Co. 


TURBINE BLOWERS 
Robinson Ventilating Co. 


TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co. 
Standard Oil Co. (Ind.) 


TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
TURNBUCKLES—WIRE ROPE 
American Cable Co. 

American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
VALVES 

Ohio Brass Co. 


VALVES, Back Pressure, Pressure 
Reducing 
Oxweld Acetylene Co. 


VENTILATING EQUIPMENT 
The Jeffrey Mfg. Co 

Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
VISES, Riggers 

Roebling’s Sons Co., J. A. 


WAGON LOADERS 
The Jeffrey Mfg. Co. 
Link-Belt Co. 


WASHERIES 

Allis-Chalmers Mfg. Co. 
American Coal Cleaning Corp. 
Link-Belt Co. 

Roberts & Schaefer Co. 


WEIGH BASKETS 

Link-Belt Co. 

Roberts & Schaefer Co. 

WEIGH 

Link-Belt Co. 

Phillips Mine & Mill Supply Co. 
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WELDING CARBONS (for Elec- 
tric Arc and Gas Welding Opera- 


tions) 
National Carbon Co., Inc. 


WELDING and CUTTING APPA- 
RATUS, Etc. (Oxy-Acetylene) 
Oxweld Acetylene Co. 


WELDING APPARATUS, ELEC- 
TRIC ARC 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


WELDING SUPPLIES 
Oxweld Acetylene Co. 
Westinghouse Electric & Mfg. Co. 


WELDING WIRE, Electric 
American Steel & Wire Co. 
Ohio Brass Co. 

Roebling’s Sons Co., J. A. 


WELDING WIRE, Gas 

American Steel & Wire Co. 

Ohio Brass Co. 

Roebling’s Sons Co., J. A. 

WELL DRILLS, for Water, 
ater, Well 

Pennsylvania Drilling Co. 

WHEELS, Cast Iron 

Link-Belt Co. 

Phillips Mine & Mill Supply Co. 

WHEELS OF ALL DESCRIPT 

C. S. Card Iron Works Co. _ 

Hockensmith Wheel & Mine Car Co. 


WHEELS, Roller Bearing 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 
WHEELS, STEEL, MINE 

LOCOMOTIV ES 
Carnegie Steel Co. 


WIRE AND CABLE 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
WIRE CLOTH 

Ludlow Saylor Wire Co. 


bet LEADING & CONNECT- 
Hercules Powder Co. 


WIRE ROPE 
American Steel & Wire Co. 


WIRE ROPE, Crescent Brand 
Ordinary 
Cable Co. 


acre. Special and Stand- 
mstruction for all 
Roebling’s Sons Co., J. A. etic 


WIRE ROPE DRESSING 
Standard Oil Co. (Ind.) 


WIRE ROPE FITTINGS 
American Cable Co. 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


WIRE ROPE, MINING (Haulage, 
Shaft Hoist, Mining Machine, 
Slusher) 


American Cable Co. 


WIRE ROPE SLINGS 
American Cable Co. 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


WIRE ROPE TRAMWAYS 

American Steel & Wire Co. 

WIRE ROPE, Tru-Lay Brand 
Preformed 

American Cable Co. 

WIRE STRAND 

American Cable Co. 

WIRE, WELDING 

American Steel & Wire Co. 

Oxweld Acetylene Co. 

Roebling’s Sons Co., J. A. 

WOOD BORING MACHINES, 
Pneumatic 

Ingersoll-Rand Co. 

WOOL GREASE 

Keystone Lubricating Co. 

Standard Oii Co. (Ind.) 

WOOL YARN ELASTIC GREASE 

Keystone Lubricating Co. 

WOVEN WIRE SCREENS 

Ludlow Saylor Wire Co. 

WRECKING FROGS 

Johnson Wrecking Frog Co. 

WRENCHES, ALLIGATOR 

Roebling’s Sons Co., J. A. 


YARN GREASES 
Standard Oil Co. 


(Ind.) 
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HE Unit of power so usefully employed today 

was only a thought yesterday —the great 

machine of magic force is a child of the mind. 

In some brain or brains it was conceived be- 
fore ever taking real form. It was so with the American 
Mining Congress. 


This organization is the power of cooperative thought. 
Its accomplishments are conceived by its membership’s 
mind. Their cooperative action through this, their unit 
of power, does the required work. 


Coming together in Chapter, Divisional, and Convention 
meetings our members by thinking cooperatively come 
to the solutions of the problems confronting them. 


Through your membership you may be able to con- 
tribute vastly to the industry of which you are a part. 
Your specialized knowledge of some particular subject 
may be helpful to all and through contribution as a 
member of this organization will redound to your own 


credit and advancement. The POWER OF 


The Power of Thought: the Magic of the Mind—sym- THOUGHT-- 
bolizes both that machine you know so well, and this 


organization. The MAGIC OF 
THE MIND 


The parts of our organization 
which, like the great machine. 
are so put together that the 
required results can be accom- 
plished are: 


THE TAX DIVISION 
MECHANIZATION 

THE TARIFF DIVISION 

THE STANDARDIZATION DIVISION 
THE MANUFACTURERS DIVISION 


THE BUREAU OF INDUSTRIAL CO- 
OPERATION 


THE BUREAU OF MINING ECO- 
NOMICS 


THE MINING CONGRESS JOURNAL 
THE INFORMATION SERVICE 


A few minutes of your valuable time spent a summary of the news of the field, Washington 
each week with the General Bulletin and each legislative, administrative and judicial informa- 
month with the Mining Congress Journal, both tion and every other current item with which 
of which you receive incidental to your member- you, as a mining man, should be familiar, are 
ship, will suffice to keep you thoroughly abreast brought to your attention in such a way that 
ef modern developments and improvements in through these two sources in a few short min- 
mine practice and equipment. Through them utes you can obtain it all. 


Direct your inquiry about requirements for membership and an application blank to 
THE AMERICAN MINING CONGRESS 
841 Munsey Bldg., Washington, D. C. 
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speed up track layin 
inrooms and entrtes 


Above: Bethlehem 
No. 2 Steel Mine 
Tie. For 16- to 
45-lb. rail. 


At right: Bethlehem 
No. 3-A Steel Tie 
(for 25- te 60-Ib. 
rail.) The No. 3 
Tie, similar te the 
3-A, is for 40- to 
60-Ib. rail. 


Bethlehem No. 2 and No. 3A 
Steel Mine Ties offer many ad- 
vantages in rooms and entries. 
They are easily and quickly in- 
stalled. No spikes are used, no 
track gages or other tools are 
needed, except a hammer to 
drive the locking clips into 
position. Track can be laid very 
quickly with these ties. Their 


_use eliminates costly delays 


and facilitates 


the hauling of the 
coal from the 
rooms, thus in- 
creasing the mine 


output. ... They are compact, 
light in weight, and shallow, 
providing two to three inches of 
additional headroom. Their use- 
ful life is almost unlimited, and 
they can be used in one location 
after another, indefinitely. .. . 
There is a Bethlehem Steel Tie 
for every location in the mine. 
In addition to the No. 2 and No. 
3A Ties, Bethlehem manufac- 
tures the No. 1 Tie (for 12- to 
20-lb. rail), the No. 3 Tie (for 
40- to 60-lb. rail), and the New 
Bethlehem (Keystone) Metal 
Tie for main haulage ways. 


BETHLEHEM STEEL COMPANY 
General Offices, BETHLEHEM, PA. 


DISTRICT OFFICES 


New York Boston Philadelphia Baltimore Washington Atlanta 
Pittsburgh Buffalo Cleveland Detroit Cincinnati Chicago St. Louis 
San Francisco Los Angeles Seattle Portland Honolulu 


Bethlehem Steel Export Corporation, 25 Broadway, New York City. 
Sole Exporters of Our Commercial Products 


BETHLEHEM 


TIES FOR EVERY LOCATION IN THE MINE 
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Compare the 
bdillion Slaves 
of Pharaoh - 


A typical 150 H.P. Morse Chain 
Fan Drive used in coal mines. 


with the work 
of a single 


Morse Cham 


IVE thousand years ago, sheer man- 


power dragged the great stone™ 


blocks of the pyramids into place. To- 
day, a single Morse Chain whose span 
you could measurewith yourtwoarms, 
transmits the power that swings huge 
loads like toys, turns the wheels of 
great industries silently, efficiently. 


Dependable as they are for heavy 
power transmission, Morse Chains are 
also chosen for the most precise jobs, 
such as the synchronization of sound 
film. The result of the slightest inaccu- 
racy between sound and film can easily 
be detected by eye, and ear. Yet that 
same chaos occurs unnoticed in thou- 
sands of industrial plants where there 
is little check on waste through 
power slippage! 


MORSE CHAIN CO. 


Power loss is a measurable, definite 
quantity that you may be throwing 
away through inefficient power trans- 
mission methods. In some industries 
it may run as high as $15.00 per horse- 
power per year—yet silent, smooth, 
long-lived Morse Chains have stop- 
ped these invisible leaks, and cut costs 
on all sorts of jobs, with a proven 
efficiency of 98.6%. 


The most friendly, helpful man ina 
the world is the Morse Engineer. 
His job is to help you track down 
power losses, and design efficient 
power transmission drives. His serv- 
ices are free—ask for them. His new 
manual on how to design, install, and 
operate efficient and economical 
power drives is free, too. Write for it. 


ITHACA, NEW YORK 


Branches In All Principal Cities 
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